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SCOTT IMPERIAL chassis, amplifier and 12 in. speaker,
all chremium-plated, 27 valves, all-wave. With selectivity,
fidelity, sensitivity, bass and volume range expansian
controls, 35 watt output. Superb performance. (Pre-war
list £135) £125.0.0

MARCONI Madel 1701 Radin-Televisor. Fine rabiner,
excellent perfarmance. Televisor section could be con-
verted to Radiogram if desired. (Pre-war list 120 gns.)
As new ... . = - o €80.0.0

LANCASHIRE DYNAMO & CRYPTO CO. Cased
Rotary Converter, Primary 200,220, 7.65 amps, Secondary
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CATHODE RAY OSCILLOGRAPHS

By J. H. REYNER, B.5c. (Hons.), A.C.G.|., etc. Here
is an easily understood guide to the practical applica-
tion of Cathode Ray Tubes to numerous purposes,
including the examination of oscillations or wave
forms. Radio men, and particularly those about to
enter the Services, will find this book a genuine and
invaluable guide. 8s. 6d. net.

WORKED RADIO CALCULATIONS

By A, T. WITTS, A.M.LE.E. Comprises over three
hundred worked examples, giving the solution to
typical mathematical problems eccurring in examina-
tions for radio mechanics and wireless operators.
Will appeal to all students of radio technology and
A.T.C. cadets preparing for radio work in the

230 voles, 6.5 amps, 1.5 Kva. £5.0.0
Forces. bs. 6d. net

PROBLEMS IN RADIO ENGINEERING

By E. T. A. RAPSON, A.C.G.l, etc. A classified
collection of examination questions set from time
to time by some of the more important examining
bodies in Radio Communication, together with some
useful notes and formulae bearing on the different
groups of questions and answers to those questions
which are capable of a numerical solution. Fifth
edition. 5s. net.

MNEW 8-in. GOODMAMN P.M. Speakers, with matching
traniformers, unmounted ... - £1.15.0

ELECTRO-DYMNAMIC uncased H.T. Generator. LT
volts, 24. H.T. volrs, 1,000 €8.10.0

ULTRA Console Madel T.20 Televisor. Sound and vision

only. T-in. picture. As new £25.0.0

A.R.C., SHIPF RADIO, 12 volt, with H.T. wvibrater,
1 7-2,000 matres, 4 bands. Enclosed speaker, in teak cabinat
£21.10.0
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ESSENTIAL SMALL PARTS I

N countless instances quite intricate pieces of appara-
tus are wholly dependent on the proved reputation
and reliability of their component parts.

PPITMAN PARKER STREET KINGSWAY

Every article bearing our Trade Mark has to pass ex-
acting and exhaustive tests during the course of its
production, and all products from the House of Bulgin
are pre-eminent for superior design and workmanship.

That is why every manufacture of national importance
incorporates Bulgin Components.

We ask the kind indulgence of the Public on delivery
until peaceful conditions return.
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and your Guarantee.
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THE FUTURE OF CIVILIAN WIRELESS
RESERVES

T is perhaps too early to expect the Government,
through its Service Departments, to give an
indication regarding the future of civilian wireless
reserves but undoubtedly a statement—however
hrief—would he welcomed at the present time, In view
of the outstanding work achieved by amateurs during
recent years, it is fairly safe to assume that all three
Services will take steps after the war to form reserves
gimilar to the Royal Naval Volunteer (Wireless)
Reserve and the Royal Air Force Civilian Wireless
Reserve. These two pre-war Reserves were instituted
prllllllrllj. for the purpose of trummg amateurs to
become Naval telegraphists or R. ALF. wireless
operators, but when war came the authorities con-
cerned gquickly recognised that many of the reservists
were capable of performing other tasks which their
training as radio experimenters had fitted them to
undertake. Those tasks were concerned with the
maintenance and installation of special radio equip-
ment, much of which was brand new, both in design
and in principles of operation.

Bearing these points in mind it is of interest to
attempt to forecast the part which will be played in
post-war years by civilian wireless reserves.

The necessity for training a nucleus of wireless
operators, ulglmilnnu and telegraphists, additional to
those serving full-time in the Armed Forces of the
Crown, will be obvious. These reservists will be
trained in procedure and will operate to pre-deter-
mined schedules on speeial frequeney bands, Bot what
equipment will they use * In pre-war days the

N.V(W.R. and RAF.CW.R. depended for their
success upon the readiness of reservists to use their
amateur-built equipment for training purposes, Under
tho then existing conditions that arrangement was
satisfactory, but when the post-war reserves recom-
mence we should like to see every lllIIlliﬁt‘il station
prov ided with a standard Service transmitter and
receiver complete with all accessories. In the case of
the R.A.F. Reserve what better set could be used for
training purposes than the new G-P ¢ By adopting
this suggestion many advantages would be gained.
First, every qualified reservist would train on a
standard set which he would quickly learn to operate
on  resorve frequencies, at maximum  efficiency.
Second, his Reserve ogquipment would he separate and
distinet from his experimental equipment. The latter
point is important as it would overcome many of the
difficulties that confronted pre-war Naval and Air
Force reservists, True the equipment would ultimately
become obsolescent but surely it will be hettor to nse

it in the way indicated than to allow dealers to buy it
up to resell at a large profit !

Assuming that some such suggestion ean be adopted
what other steps could be taken to ensure that
reservists derive the maximum benefit from their
training ¢ Clearly the most satisfactory plan would be
to arrange for them to spend a week or more each year
at a Service training centre. In the ease of the R.AF.
Reserve no particular difficulty should arise in
attaching groups of reservists to their nearest Radio
School. Here thoy would be brought up-to-date with
the newest equipment, whilst lectures on procedure,
with perhaps refresher Morse tests, would add to the
interest of the course.

These suggestions are mainly concerned with the
training of reservists capsable of maintaining »
communications network, but in view of what has
been written earlier we heliove that many amateurs
will prefer to continue the work begun during the war.

R S A S R R TR TRV
Christmas Grectings and IBest Wlishes g
for the Mew Dear %

% to All Members Ebroad

For abvious reasons we cunnot be explicit but we have
little doubt that the majority of those now serving in
the Armed Forces would be more ready to join a
reserve which wonld keep them up to date say with
* padar,” than one designed only to produce operators.
Training difficulties could be overcome by continuing
to make use of existing centres.

The problem of the young radio enthusiast, whe
to-day is in his early teens and who will wish to join
a Reserve, ean be solved by training him first as a
wireless operator, signalman or telegraphist. Tt is
here that the Sea Cadet Corps, Army Cadet Force and
Air Training Corps could be brought into the picture.

All three organisations will be able to eall upon the
services of qualified amateurs who, if we guess cor-
rectly, will he only too glad to ' teach their business "
to the new generation with the aid of experimental
oquipment and later with standard Service trans.
mitters and receivers.

There are no doubt difficulties in the way ufl"i‘hl'l‘_\"iﬂg
out all of the suggestions put forward—which
incidentally are those of the writer and not of the
Council of the Sorciety —but if they provoke some
discussion a useful purpose will have been served.

J.Q.
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COMMUNICATION ON CENTIMETRE WAVES

PART IV
By J. H. SmaxgrLanD, B.8e., Grad. LE.E. (GMSFM)*

Wave Guides
T centimetre wavelengths the distance between
A two components in a piece of apparatus may be
a large number of wavelengths so the problem
of transmitting energy from one point to another,
without radiation loss, becomes very important.
Here again, completely enclosed transmission lines
must be used. The co-axial line is the commonest
type of non-radiating transmission line and this may
be used down to very short wavelengths provided
that there is an appreciable thickness of metal in the
outer conductor, and that the system is closed at each
end. There is one other requirement when using a
co-nxial line at very short wavelengths—that is, to
make sure that the dimensions of the line do not
become comparable with the wavelengths transmitted.
The reason for this will become apparent when the
hollow tube transmission line has been discussed later
in this section. If these conditions are observed then
the co-axial line will behave as it does at lower radio
frequencies and its operation in this manner need not
be further discussed.

S

B
Fig. 17,

Derivation of a wave guide transmission line frem a conventional
two-wire line.

The fact that electro-magnetic energy may be
transmitted along the inside of a single hollow
conductor is perhaps not so familiar to the radio
ongineer although the phenomena was demonstrated
and studied theoretically in the 1890°s, when radio
communication was no more than a scientific play-
thing. Such a hollow tube transmission line is known
ns a * wave guide " and assumes great importance at
wavelengths of a few centimotres sinee it has been
found that with certain propagation modes the
attenuation in a wave guide is much lower than in a
co-nxial cable. The absence of any insulating material
in a wave guide is also a point to be noted, as in the
co-axial line insulating spiders must be inserted at
intervals which still further increases the attenuation.

Let us now see how the wave guide may be evolved
from the well-known twin wire transmission line. A
twin wire line may take the form of two flat parallel
metal strips (Fig. 17A).  Now let us decrease the
wavelength of the energy applicd to the end of the
line until the width of the metal strips forming the
line becomes an appreciable fraction of the wavelength.
As the wavelength is reduced the intensity of the
electrie field neross the width of the strips, which was
more or less uniform at the higher wavelengths, will
become more and more coneentrated at the contre of
the strips. A point will ultimately be reached where
the electric field will be very weak at the edges of the
strips and very intense at the contre (Fig., 17B).
When this condition has been attained then the edges
of the strips may very well be connected together so
as to form a long rectangular hollow box and energy
will still be propagated along the line in spito of the
ghort-circuiting sides of the box. The need for

* 23 Richmond Road, Rugby.

insulators has now been removed as no radio frequency
voltiges will appear on the outside of the wave guide
if the metal used in the construction is thick enough.
Note that there will be a * eritical ” wavelength
above which the wave guide will not transmit energy.
The eross-sectional dimensions of the guide must be
of the order of a hall wavelength or more, i.e. the wave
must * fit into " the guide if transmission is to take
place. Wave guides may have rectangular, cireular,
or elliptical cross-sections. Various modes of propaga-
tion are indicated in Fig. 18. Where there is a
component of electric foree along the axis of the tube
in the direction of propagation the waves are termed
" E-waves.” Similarly, if there is an axial component
of magnetic force in the direction of propagation, the
waves are termed Y H-waves."

There is an alternative nomenclature for the two
types of wave, which is used by some American
suthors and which has been more widely adopted in
recent literature on the subject. The types of wave
are distinguished by referring to the transverse field
in n eross-section of the guide, and the waves are
called TE (transverse electric) and TM (transverse
magnetic) waves. Thus the TE-wave which has an
entirely transverse electric field and an  axial
component of magnetic force is equivalent to an
H-wave, and a TM-wave having s magnetic vector in
a plane at right angles to the direction of propagation
and an axial component of electric force is equivalent
to an F-wave.

In both systems the designating symbols may be
given suffixes (which are either zero or positive
integers). These suffixes indicate the mode which is
being propagated in the tube. In the case of the

Fig. 18.
Modes in wave guides of circular and rectangular section.
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rectangular-section guide, the subsecripts m, n, denote
the number of half-periods of electric field distribution
along the two sides of the regtangle.

In Fig. 18 (A) and (B), are shown four modes of
excitation of a rectangular guide. The Hy; mode is
ia seen to be the simplest, having a sinusoidal electric
field distribution across the side a only and the
eritical wavelength depends only on the length of the
side a. The other dimension  may be of any length
for this mode. In order to transmit the longest
possible wavelength for a given rectangular section
the guide is usually operated with the transverse
electric field across the longer sides of the rectangle.
The other three modes illustrated are more complex.
Each has its own eritical wavelength. In general
only the simpler modes of excitation are of importance,
althongh when harmonics are present higher order
modes may have to be considered,

When considering the field patterns in Fig. 18, it
should be remembered that the lines of magnetic and
alectric force are everywhere at right angles,
this being a fundamental characteristic of an
electro-magnetie field.

In the ease of the wave guide of circular section
(Fig. 18C, D, E, ¥) there is a similar series of modes
and the various excitation modes are again
distinguished by suffixes m and n. They are, however,
interpreted slightly differently from the previous case.
The first subseript m shows the number of half-period
variations of the angular component of the electric
tield when passing along a radius, and the second n,
indieates the number of full period variations of the
electric field when passing around the circumference.
If there is no variation in the distribution along either
of these paths then the value of the subscript is zero.
In circular section wave guides the subscript m is
often omitted and m is then understood to be equal to
unity,

_-13 in the case of the rectangular guide, there is also
a simple mode for the eylindrical guide, the H; mode
(Fig. 18F) in which the transverse electric field is
more or less parallel to a diameter. This rnode
vorresponds to the Hyy mode for a rectangular guide.
Other similar modes for rectangular and circular
section wave guides may be seen by considering
Fig. 18. .

%t is now apparent that the simpler types of cavity
resonators which were diseussed in Part I1I are really
short sections of wave guides closed at the ends by
metal plugs just as in the case of the half-wave
concentrie resonator, although in the case of the wave
guide resonator a half wavelength measured in the
guide is not necessarily equal to half of the free-space
wavelength.

The modes of oscillation of such types of cavity
resonators may also be elassed as E- or H-waves and
given distinguishing subscripts. The suffix will now
consist of a number triplet, the first two numbers
referring to the cross-section of the cavity as in a
wave guide, and the third indicating the number of
half-period  variations in field intensity along a
longitudinal section of the resonator.

Wave puides are usually excited by small thes
carrying high frequency currents, inserted along a
line of electric force, the probes being fed from a
co-axial cable. The probes should run at right angles
to the wall of the guide or to the end wall, and must be
so positioned to fall in a region of maximum electric
field intensity for the desired mode. Where more than
one probe is employed, attention must be paid to the
phasing of the probe currents. A movable metal
piston is usually situated behind the exeiting rods,
and its position is varied so as to obtain the maximum
transfer of energy from the rods to the guide. Fig. 19
shows the location of the probes for the excitation of a
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guide in various modes. Energy may be transferred to
a co-axial system at the far end of the guide by a
similar arrangement of probes. As an alternative to
the probes, coupling may be effected by introducing
small loops into the guide, the loops being pesitioned
in a region of maximum magnetic field intensity.

In all wave guide systems there is an axial
component of either magnetic br eloctrie force, hence,
if boundary conditions are to be satistied there will be
a maximum wavelength above which no transmission
of energy will take place. There is no axial component
in & co-axial transmission line (Fig. 13) and so energy
at any wavelength may be transmitted, but at very
short wavelengths the diameter of the outer conductor
must be kept small with respect to the wavelength to
ensure that there is no spurious wave guide action in
the co-axial line. The co-axial line is really a type of
wave guide consisting of two co-axial surfaces, and if
the diameter of the outer is large compared with the
wavelength to be transmitted, the line may respond
to a higher type of mode in which there are axial
components of electric or magnetic force. For these

My wave

Fig. 19,
Excitation of wave guides by means of probes or exciting rods.

higher modes the co-axial line will have eritical
wavelength and will behave as a wave guide. Thus, if
a tunable section of co-axial line of large diameter is
used as a resonator, there may be several tuning
positions for a given wavelength, as a half-wavelength
for a * wave guide " mode will not eorrespond to a
half-wavelength for the prineipal * transmission line »
mode. Now if the diameter is reduced so as to avoid
the excitation of the line in & * wave guide " mode, at
very short wavelengths the diameter of the inner line
will become very small, giving rise to corona discharges
between the conductors when high power is being
transmitted along the line. This disadvantage and the
fuct that the hollow pipe system has a lower attenua-
tion and requires no insulators makes the wave guide
unequalled as a transmission line at wavelengths
under 10 cms. (3,000 Me [s.).

The velocity of propagation of energy in a co-axial
line is the same as the velocity of propagation in free
space and hence the wavelength measured in a
concentric line is the same as the wavelength in free
space, but in a wave guide system the velocity of
propagation in the guide is no longer equal to the
velocity in free space, but depends on the frequency
of the energy transmitted. At wavelengths much
smaller than the eritical wavelength the veloecity in
the guide is approximately equal to the velocity in
free space, and the wavelength as measured in the
tube approaches the value of the exciting wavelength.
As the execiting wavelength approaches the critical
value of the guide, the wavelength measured in the
guide tends towards infinity.

All the above remarks refer to wave guides filled
with air, but it may be noted that for a given tube
cross-section the critical wavelength may be increased



52

by filling the guide with some suitable dielectric such
as oil, but the losses in the guide will be very much
increased and so the system is little used.

An important property of conventional transmission
lines is the characteristic impodance—being the ratio
of voltage to current at any point in an infinite line,
When o wave guide is considered, however, there is
no return  conductor and the usual concept of
characteristic impedance must be revised. The
" wave impedances ' are defined as ratios of electrie
and magnetic field components. This involves the
solution of the wave equations. For an E-wave in a
uniform tube of any eross-section the wave impedance
Z in the direction of the propagation is given by :—

z= (" ! {I-—-{fnf.””}l = (;:);;.‘

and for H-waves :—

i 1 i 2
2= () =y = ('3
where i is the permeability of the dielectric
£ is the dielectric constant
J is the frequency .transmitted
Jo 18 the cut-off frequency of the wave guide,

which may be caleculated for the mode desired from
the eross-sectional dimensions of the tube, and 3 is
the wavelength measured in the tube.

From the above equations it is seen that for
E-waves, the wave impedance increases from zero at

]
the cut-off wavelength up to the value (E) . For
H.waves the wave impedance decreases from infinity
at the cut-off wavelength down to the value [:

Relations between the eritical wavelength and the
cross-sectional dimensions of the guides for various
modes are given in the table, The tigures apply for
air-filled guides.  In practice it has been found that
wave guides need not be straight, but may be bent
into any desired shape, without any appreciable
amount of energy being lost at bends in the guide.
Bad joints between sections of the guide also do not
seem to cause any great loss of energy.

Tube Critical
Section I Mode | Wavelength

Circular Ey | 2-6la
(Diam, 2a) .. | E4, H,y 1-64a
| H, 3-4la

Square ]':11' "" I 1-414a

(Side a) e Hpn* ( 2a
r E!l 0 -804a

* Note that for this mode the gulde may be of rectangular
lni-_ellnrl ?‘.n the eritical wavelength depends only on the dimension
of one shde.

Wavelength Measurement

In the neighbourhood of 100 cms., wavelengths may
boe measured  fairly aceurately by measuring  the
standing waves on Lecher wires ns 12 done at higher
wavelengths,  As the wavelength is decreased, the
spacing between the rods or wires mnst also be
decreased due to the increasing inductance of the
shorting link. A bettor form of wavemeter consists of
an odd number of quarter wavelengths of concentric
line with the inner conductor adjustable in length by
means of a micrometer lead sorew, and the conductors
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shorted at one end. Resonance is indicated by means
of a erystal detector (or diode) and microammeter
coupled to the low impedance end of the line. The
input to the wavemeter is also connected at this point.
The distances between maxima as measured on the
micrometer scale give halfwavelengths directly,

Wavemeters of this type may be employed down to
wavelengths of the order of 10 cms. with fairly good
neeuracy provided that the diameter of the outer line
is sufficiently reduced in order to avoid * false "’
maxima due to wave guide resonances in the line.

It will be remembered that in a wave guide
operating near its eritical wavelength, the wavelength
measured in the guide may be much greater than the
free space value. This property may be used to
measure very short wavelengths with much greater
necurney than can be obtained using a concentrie line
wavemeter. The relation between 3y, the wavelength
in the guide, and the ree Apace w’ﬂvdo‘ngth, may b
be ealeulated from the field equations. A conversion
chart for a circular section guido is shown in Fig. 20,
As the critical wavelength is approached the wave-
length measured in the guide (3;) may be several
times the actual wavelength and hence a small
variation in the wavelength to be measured will give
a very much larger varintion in the wavelength
measured in the guide. The guide should be operated
near its eritical wavelength to obtain  accurate
measurements. It should be noted that it is important
to know thé type of mode being propagated in the
wave guide, as different modes have different critical

wavelengths.
2 L ‘raEt seact
’
!’ ™
L
.‘4"‘ o ’ IO
[ .
e - “Dtl
- (-] W ] 3
L‘ ‘4
: Fig. 20.

Relation between the free space wavelength and the wavelength
measured in a guide of circular section,

In a practical set-up of this type, the resonance
indicator again consists of a crystal detector and
microammeter coupled to the guide. The end of the
guide is closed by a movable piston driven by o
mierometer lead serew,  This piston g adjusted to
give geveral maximum readings on the microammeter.
The difference  between  suceessive  micrometer
readings then gives 3, Knowing the diameter of the
guide and the mode being propagated, the actual
free-space wavelength may be obtained from the
chart (Fig. 20). With a wavemeter of this type, good
aceurncy can be obtained at wavelengths below 1 em.
(30,000 Me [s.).

(T'o be continued.)

News fro m the Kriegies

Information i to hand that Sig. J. B. Kay, G3CO and Sig.
K. M. Garrett, G3BP have been transferreid from ltaly to
Germany. In a communication dated July 30, A.C.1 * Spowy ™"
Campbell, VE3IMR reported the formation of a 8. W.L. Club at
PG. 52 Italy. VRE3IME has been appointed organising Chairman
and all parts of the Empire are represented.

We recond with much regret that Tel. R. Frew, GMSFR Las
boeen reported missing, believed killed,



ES.6G.B. BULLETIN, October 1943

53

DIVERSITY RECEPTION *

By H. V. Grrrrirust

This article considers the various cfforts which have been anade to reduce the effect of short-wave fading
by using more than one receiving-systein and eombining the signals received by two or more systems of
TECEITers.

HE phenomenon known as * fading " of radio
signals is not confined to the Shorter wavelengths,
but the frequency and severity of fading is greatest
in the band between 300 metres and 12 metres (1-5
and 25 Me /s.). It is in this band that communication
15 usually effected by means of indirect ray signals.
There are two or more reasons for the fluctuations of
signal voltage which are so eommonly experienced in
this band. The first reason is that slow t;lu'lngah are
continually oceurring in the medium through which
such signals are propagated, particularly in the
ionosphers in which the waves are refracted and from
which they are returned to the earth’s surface. These
changes in absorption and refraction are comparatively
slow and are, in most cases, less troublesome than the
wava-interference effects produced by the interaction
of waves which have taken differont paths hetween
transmittor and receiver ; different paths in both the
horizontal plane and, more particularly, in the vertical
slane.
k The fact that short-wave signals do not necessarily
follow the great-circle path between transmitier and
receiver is woll demonstrated by short-wave direction-
finding and by the phenomenon known as
* seattering.”  What is perhaps more serious, in
general reception, is that they do not follow the same
path in the other plane : the waves may leave the
transmitting aerial at various vertical angles and thus
be differentially refracted in the For E layers. As
propagation conditions are usually such as to permit
more than one refracted-ray reaching the receiving
point, signals may arrive after having traversed any
one of & number of paths, and the multiple signals
thus received will have phase and amplitude relation-
ships which are both variable. The total received
voltage will thus be subjeet to changes from moment
to moment. The most diflicult problem of all arises
when two main signals are momentarily in equal ampli-
tudes and opposite phase, when the total voltage will
momentarily be zero. As this effect will be selective in
frequency, affecting carrier and sideband frequencies
differentially, it is known as *' selective fading.”
The principal technical devices designed to reduce
the effects of fading are : Automatic Gain Control,
Directional Aerials, Diversity Reception, ** Steered
Aerials in combination (the M.U.S.A. system) and
Single-Sideband Transmission. Kach one of these
devices can be used to improve short-wave reception,
singly or together. The last two mentioned are in use
only by the largest undertakings concerned with
commoreial point-to-point transmissions. It is antiei-
pated that single sideband working may be extended
in the future as it is particularly effective in combating
the problem of selective fading. In this paper, we
shall confine our main consideration to Diversity
Reception—used in conjunction with simple direc-
tional aerials and automatic volume control. Fig. 1
gives an example of the improvement which may be
expected by this means, using only two receivers. The
signal voltage seale in the diagram is a linear one.
* Diversity reception " may be defined as the
separate reception and combination of two or more

* A fecture delivered to the Society by the author at the Imstitu-
tion of Kleetrical Engineers, London, on February 27, 1943,

t Engineer-ini-Charge, B.B.C. Measurement awd Receiving
Station,

composite signals which have been subject to different
mean-path conditions of propagation and may thus
he expected to have differentinl fading. It is not a
panaces for all the ills of short-wave signalling but has
heen proved to be a useful and comparatively simple
improvement upon the basic single-receiver-and-
aerial system. Although some of the examples given
later may not appear to be as simple, as easy to erect
or as low in cost as one might wish, a reduction of
apparatus to a bare minimum may still retain the
main virtue of the Diversity scheme and bring it
within easy possibility, which a more elaborate
scheme might defeat. The limits of simplification
must be governed by the individual conditions to be
met ; apparatus described here will be within practical
limits at a comparatively small receiving station of
a commercial or public-service organisation.,

Fig. I.

An example of the improvement which may be expected by using two
receivers only, arranged for diversity reception,

The ** Diversity 7' effeet was first observed in the
early 1920's, both here and in the U.S.A. Experiments,
with which the Aunthor had the pleasure of being
associated, were commenced in England by the
B.B.C. and the Marconi Company jointly, in 1927, at
Terling, Essex. Similar experiments were undertaken
by R.C.A. Communications Ine., at Riverhead, N.J.
(). Experiments by the American Telegraph and
Telephone Co. were undertaken later in developing
the M.U.S.A. system (?).

The British experiments first used ** spaced aerials
which were separated 1} miles across the wavefront.
These have been described in the “ Marconi Review ™
(*) q.v., and in Wireless World (*). The large aerial
spacing was found to give little advantage when
compared with smaller spacing which is much
simpler and less costly in land and in receiver inter-
linking. In this respect, it may be interesting to
mention that the receivers used in the Marconi—
B.B.C. experiments at Terling had pre-tuned R.F.
stages ut the remote aerial sites, where there was also
the lst Detector and 1st I.F. valves. The local oscil-
lator and LF. signals were * piped " forth and back
about two miles in each direction, over open-wire
lines. With reduced aerial spacing, this problem does
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not arise although, if it did so, the advent of screened
low-loss high-frequency cables and of wideband R.F.
Amplifiers, would make it less difficult to solve
nowadays than it was in 1927.

There are several types of circuit arrangement
capablo of producing some form of Diversity effect
and which can thus be used to reduece fading. The
prineipal arrangements are generally known as Space
Diversity, Frequency Diversity and TPolarisation
Diversity. 1t is propoged to consider thess systems as
well as Vertical-Angle Diversity, although as this is
part of the M.U.B.A. system, reference should be
made to the publications of the Bell System
Lahoratories for fuller details.

The question of cost should not be neglected. It
will obviously be less important as the size and serviee
importance of the receiving station increases. The
economics of traffic and revenue will limit the most
elaborate apparatus to the very largest commercial
stations. This limit applies at present to the M.U.S.A.
system, though it is in use in England by the Post
Office, as well as in America.

Space Diversity.—The Spaced Aerinl Diversity
system takes account of the fact that the fading of the
composite signal on aerials spaced by several wave-
lengths is not usually synchronous but normally
oceurs  at  random intervals without noticeable
periodicity. Thus, although signals from two such
aerials may sometimes fade simultaneously, they do
not usually do so. Combining the outputs from these
aerials will give a substantial reduction in the number
of fades experienced. (Fig. 2.)
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Space diversicy reception.

To produce a fair degree, probably the maximum
possible degree, of diversity of fading between any
two aerials, it has been found that the spacing should
not be less than four wavelengths and need not be
greater than 10 wavelengths. If a band of frequencies
has to be covered by the same aerials, it can best he
dons by making the spacing of the aerials four or five
wavelengths at the lowest frequency end of the band,
thus a ratio between upper and lower limits of fre-
quency of at least 2§ to 1 can be accommodated. At
Terling, tho spacing was 1004 at 20 metres wave, but
as mentioned this large spacing showed no appreciable
advantage compared with 10A. The lay-out of aerials
is not critical ; with three aerials the most convenient
arrangement is generally a triangle with one side
across the wavofront, with four aerials a square is
usual, with the station building located at its centre.
Other arrangements, dictated by the lie of the avail-
able land, have proved guite satisfactory in England
and in South Africa, in which places the Author has
been in charge of the installation of Space Diversity
equipment. ;
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Frequency Diversity is not always a possible arrange-
ment, as it depends upon the availability of more
than one transmitter carrying the required signal on
different frequencies, which must of necessity be in
the same band or in adjacent bands in order to obtain
similar propagation conditions overall.  (Fig. 3.)
Further difficulties may arise if the transmitters
themselves are spaced, as the phase relationship of
the modulation may he very different from the two
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Frequency or transmitter diversity.

transmitters—it may, indeed, be so differont that
they cannot be combined without the use of L.F.
delay networks at the receiving end, to compensate
for the difference in line delay at the transmitting end.
This difference will not, of course, arise if the two or
more transmitters being received are installed at s
common site but, even in this case, a simple phase
revorsing switch should be included in each receiver
output, in order fo compensate for accidental phase-
reversal in the modulation circuits of one or other of
the transmitters.

- Polarisation Diversity.—This depends upon the
presence of differential fading of waves arriving
horizontally and vertically polarised. Changes in the
polarisation of waves tend to take place during their
passage through the ionosphere. The polarisation of
waves on arrival at the receiving aerial by this cause
may have a large horizontal component or may be so
complex as to introduce eircular polarisation. (Fig. 4.)

Sometimes, the degree of * diversity ” obtainable
by using two reeeivers connected to vertical and
horizontal aerials respectively may not be pronounced
and this simple diversity arrangement will not always
be useful. There are., however, occasions when
conditions are abnormal and there may be good
differential fading on receivers 8o connected. Thus, if
Space or other Diversity connections do not give good

Fig. 4.
Simple polarisation diversity,
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results on any occasion, the effect of using differently
Elo]a.riaed aorinls should be tried as a final resource.

t ean, obviously, be used in conjunction with Space
Diversity, using—for example—two horizontal spaced
aerials and one adjacent vertical aerial.

Horizontal and Vertical Angle Diversity.—Reflected-
ray signals do not always take the most direct (great
circle) path in the horizontal plane. Conditions
sometimes arise when, for a considerable period of
time, perhaps sgoveral hours, a stable signal—com-
paratively speaking—may arrive at the receiving
point after having traversed a '* skew ™ path, following
rofraction from a scatter-area well off the great-circle
path. Some degree of seattering is very often present
and, on infrequont occasions, the difference in angle
between the great circlo signal and the skew or
seattered signal may be as much as 60°, Sinee pro-
pagation conditions and path-lengths will in these
cases be largely different, we may expect a fair degree
of differential fading and this could be realised and
used for * Diversity Reception ™ by using aerials
sharply directional in the horizontal plane with their
directions of maximum reception adjusted to the
separate angles of arrival of the different paths.

(Fig. 5.)
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Simplified diagram of path or vertical-angle diversity.

Horizontally steered aerials have been used most
suceessfully and, in particular cases, the skew signal
obtained (using only one steered array) has given a
good signal, whereas nothing was audible when the
array was orionted on the great-circle bearing of the
transmitter. An example of this has been published
in U.8.A., whereby the best reception of a British
signal was obtained by steering the receiving array =o
that it faced away from the direction of the British
Isles, toward the South Atlantic !

The size and cost of steered arrays, with polar
dingrams  providing the required discrimination,
limits the possibility of using this type of diversity
reception apparatus to the very largest commercial
receiving stations.

Diversity cirenits based upon diserimination of
vertical angle are similarly limited in their use, mainly
by financial considerations., It is, nevertheless,
interesting to consider their possibilities briefly,
although the subject of the ** Multiple Unit Stecrable
Antenna '’ system has been described fully in American
publications of the LR.E. and the Bell System, by
engineers of the A.T. & T. Co. Let us take a simple
example of what is invelved in the consideration of
vertical-angle ** diversity,” from a transmission
originating from the U.S.A., received in England.

Confining ourselves to signals which have
oxperienced two and three refractions in the “F "
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layer—two and three ** hops "'—we see that the two-
hop signal will have a mean path length of approxi-
matoly 3,416 miles during daylight and 3,456 miles
during darkness, this difference being accounted for by
the diurnal variation in layer-height. The corres-
ponding lengths for the 3-hop signal will be about
3,504 and 3,576 miles respecitvely and the corres-
ponding angles of the downcoming-rays will be,
roughly, 71° and 94° for 2-hops and 151° and 18° for
three hops. With the daylight signal, there will be a
difference in path length of approximately 88 miles.
At night time, this difference will increase to about
120 miles and the 3-hop signal will thus be delayed
by about 472 micro-seconds during daylight and 645
miero-seconds during darkness conditions, compared
with the 2-hop signal arriving by the shorter path,
These two difforent paths, passing through difforent
positions in the ionosphere, will experience unlike
conditions of absorption, etc., and thus may be
oxpected to fade differentially, so that two receivi
chains eould finally be combined in * Diversity.
But, since the two sets of arrays designed and adjusted
for tho approprinte angles of downcoming ray will
require to diseriminate very sharply against recoption
at other vertieal angles, the phase-relationship of the
composite signal in either of the aerial output circuits
will be a comparatively stable one—very much more
stable than wonld be the case with a simple aerial
system with a wide polar diagram in either plane.
Thus signals from the two special arrays, corres-
ponding with two and three hops, could be combined at
radio frequency by the use of a suitable delay-network.
The important point to remember is that, using simple
aerinls, radio-frequoncy combination is out of the
question beoause of the unstable R.F. phase-relation-
ship of the composite, multi-path derivation of the
voltages from the separate aerinls, With simple
aerinls or arrays, we must have recourse to L.F.
combination when attempting diversity reception.
The phase-relationship of the L.F. signals—spoech
modulation or tone-telegraphy—will vary over only
small limits and, from two or more separate aerial and
receiver systems will be closely similar. The human
oar is tolerant toward small changes of phase, which
may occur in the combined output from the roceivers.
Even these small changes may largely be prevented
by nvoiding the sim.pl.mll. method of linking thereceivers
in parallel so that, apart from perhaps infinitesimal
periods of time, the '* combined " output from the
diversity system isactually contributed by one receiver
alone. This can be achieved in various ways which will
be disenssed later, We may now consider in some
detail what are the prime requirements of apparatus
necessary to make best use of the method of diversity
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Fig. 6.
Simplified diagram of typical space diversity apparatus.
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reception in moderately simple form, such as can be
attained without the very complex aerial arrays used
in the M.U.S.A. systoem,

Aerials. — At n receiving point, it is usually
uneconomie to erect soparate aerials for receiving
signals on different frequencies. The receiver itself
is generally able to cover a wide band of frequencies,
the best frequency of reception from any particular
part of the world will vary widely throughout the day
and the number of aerials of the ** resonant ™" type,
required to obtain the proper coverage of wavelength
and direction might be very large indeed, hesides which
the nerials would have to be duplicated or triplicated to
obtain space-diversity effects. It is, therofore, almost
essontial to choose u type of directional nerial which is
non-resonant and which can thus be used over the
whaole of the frequency band likely to be used. Aerials
of this type can be designed to have a working range
of more than three to one in the ratio of frequencies
over which they will give a substantial improvement
compared with the standard dipole, 0. in ** gain
factor " and in directional characteristic,

Two such types of acrials are known ns the ** Bruce
Rhombie " and the * R.C.A. Beverage." Experience
with the former and with the simpler versions of it—
all developed from the tilted wire aerinl theory of
E. Bruce and his co.workers (*)—has shown very
satisfactory results. Such aerials are in constant use
in England, India, South Africa and other places for
diversity reception of broadeasting from overseas,
The number of acrials required depends, naturally,
on the number of different directions from which
reception is expected. By taking account of the
possibility of using tho aerial with reversed connec-
tions of feeder and termination, thus obtaining
reciprocal directional eharacteristics, the total number
of separate aerials needed can sometimes be reduced
considerably.

For diversity reception from one single direction,
the minimumm number of aorials required will obviously
bo two, each with similar directionnl properties. A
worthwhile improvement in overall diversity ean he
ohtained by adding a third. More than three aerials
and receivers, tuned to any single transmitter, will
not generally give suflicient improvement to justify
the extra cost but there may be alternative trans-
mitters carrying the required signal which will provide
i useful stand-by in ease of breakdown. For this
reason, the typieal * diversity unit "' consists usually
of four recivers or multiples of four. Four similar
spaced aerials will thus be required for each direction
of reception and the total requirements will be quite
large in terms of numbers of aerials and the land
needed for their accommodation, if recoption is to
take place at differont times from transmittors with
different great-cirele bearings from the receiving point.
Twoelve or 14 acrials, some with reversible connections,
with at least six or eight receivers, will bo the average
requirement for relaying broadeast programines from
OVOrsens,

Feeders and Impedanes Transformers.—To connect
the aerials—some of them quite remote from the
recoiving building—to the receivers, some form of
non-resonant feeder-line is required. Open wire lines
have been used quite successfully for this purpose,
but two-wire lines ure difficult to balance and to
maintain in perfect symmetry over long runs. Four
wire lines, although easier to balance, generally
require straining heavily, besides being mechanieally
tricky at bends or corners. The co-axial type of cable,
which provides perfect screening, can be installed
underground.  As this cable requires the minimum
of attention it is the best, although not necessarily
the cheapest, solution of the feeder problem. Types
of this cable, developed for carrier-telophony and for
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telovision distribution, have attenuation character-
istics such that the loss at 20 Me /s. does not exceed
12 db per 1,000 yards, which enables well-spaced
aorial systems to bo connocted without the need for
intorvening * repeaters.’’ Even the use of such
repeators would not be prohibited, if the size and

acing of aerials necessitated it. Losses of about
10 db in feeder circuits can be tolerated, because the
signal and received-noise will be attenuated in equal
sroportions.  Greater loss than this would probably,
justify the use of repeaters as, otherwise, the signal
voltage at the receiver-input on the higher frequencies
and with weak signals, would not be much greater
than thermal-agitation voltages in the first cireuits
of the receiver and the overall signal-to-noise
ratio would be degraded.

Having decided to use co-axial concentric feeder,
an impedance-transforming network will have to be
inserted between the balanced rhombie acrial—or the
simpler but less effective inverted V aerial which is
unbalanced to earth— and the feeder. Large rhombic
aerinls, designed for the 20 metres band and built
with No. 14 S.W.G. wire, will present a terminal
impedance of approximately 800 ohms, whilst the
terminal impedance of the inverted V aerial will be
about half this figure. The impedance of typical
co-axinl feeder is about 75 ohms. Impedance-
transforming networks, the design of which is based
upon band-pass filter theory, can be produced to
mateh this 10 to 1 impedance ratio. In structures of
the coupled-coil typo, the * mutual ' between the
two windings mainly governs the band width of
frequoncy over which the loss introduced by the
impedance-transformer will be very small. The Author
has employed two versions of this eireuit, one using
air-core coils with u coupling factor as low as 057,
the other with dust-core coils with k = -85, In both
ensos, the insertion loss in the * pass hand " does not
oxeeod 2db,.  The advantage of this typo of network
is that it can be designed to have this low loss over a
froquency range r-.mnpnrnhl(\ with—or greater than—
the frequency range over which non-resonant aerials,
such as the rhombic, have a fairly constant gain-
factor and front-to-back ratio. Thus, one part of the
system is not spoiled by the other.

Both the aerial and the impedance-transformer can
be casily designed to have an effective band widih
of more than 3 to 1 in freguency—say, from 16 to 50
moetres or 19 to 6 Megaeyles [sec—and thore will be
very little falling-off in performance at 21 Megacyeles |
goc. Allowing for feeder loss, this aerinl system shows
an overall gain factor, assessed in terms of the
improvement in signal-to-noise ratio compared with
the standard dipole, of between 16 db and 12 db.
The average front-to-back ratio as checked by simple
comparisons  of interference levels between the
rhombic and a non-directional aerial, appear to be of
tho order of 20 db at least.

To enable l'llpiil inter-connections botwoen various
receivers and the required directional aerials, it is
gonvenient to terminate the aerials, via their co-axial
feedors, on one panel of a relay-rack mounting. Short
feeders connecting to the receivers are then terminated
upon a panel immediately below. Using plugs and
sockets and sercencd floxible connectors, the input
circuits of the receivers can quickly be linked with
whatever aerial system is required, deponding upon
the direction of the transmitter. It is also convenient,
particularly when aerials are remote and not easily
soen from the receiver building, to arrange that the
basic impedance transformer circnit is modified to
permit sending direct-current through the feeder and
transformer, throngh one limb of the aerial, the
tormination resistances and back by tho other limb,
roturning wia the outer conductor of the feeder and
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earth. A suspected fault in aerial or termination can
rapidly be verified by this means.

The HReceiver.—There is only one primary speci-
fication about receivers which are to be used for
diversity reception of telephony signals. There must
be some provision whereby the A.G.C. eireuits,
normally separated in individual receivers, are so
combined that the A.G.C. voltage fed to the appro-
priate stages of the receivers is common to each chain,
This can be arranged, if considered necessary, by
designing the diversity receivers to have an AV.C.
cireuit whieh is common to all the receivers. But this
is often inconvenient, as it specifies that the receivers
—three or four of them—must always be used
together. For this reason, it is usually preferable to
employ separate A.V.C. cirenits for each diversity-
chain, arranging that they may be linked together at
will in any arrangemont so that three or four receivers
may all be linked together or they may be linked in
two pairs separatoly or with three linked and one
separate. (Fig. 6.)

The method of linking A.G.C.s may be the simple
one whoreby the output eircuits of the A.G.C.s from
each unit can be connected at will to either one of
two bus-bars. There are more complox ways of effecting
this linkage, through intermediate valve cireuits.
But, however it be done, it is an essential requirement
that it shall be done, otherwise the internally-produced
noise from the receiver momentarily carrying a weak
signal will appear on the combined output, even if
another of tho receivers has, at that moment, a strong
signal and a corresponding low noise-ratio because the
AGC. of that receiver is in full operation.  Thus,
absence of AG.C. linking would cause a higher value
of noise to be contributed to the combined-output,
even though the diversity-system had efferted an
improvement in freedom from fading.

In the simplest and most easily-tuned arrangement
for diversity reception, it is possible to use a single
beat-osecillator, feeding the mixer valve of each
receiver in the diversity chain. Another advantage
of this arrangement is the obvious freedom from the
possibility of any trouble eansed by the interaction
of different intermediate-frequencies, such as might
happon if the individual LF. amplifiers were poorly
sereaned  or  insufficiently  decoupled. There is,
however, one disadvantage  of  this  otherwise
economical scheme of using a single beat-oscillator,
and that is that the two, three or more receivers must
always be used as one unit, tuned to one frequency.
They ecan never be used as individual, separate
recoivers, tuned to different frequencies and are in
this way of more limited use, There may, however,
be circumstances where the economical arrangement is
justified, on aceount of a limited requirement, invari-
ably calling for space-diversity. Then, the simplicity
of tuning will be a most valuable asset.

A evompromise could be made, by some form of
switching, each receiver being a separate unit with
its own beat-oscillator, switched out when the
common-osecillator cirenit is required.  This com-
promise is not easy to areange and itself has the
drawback that the LF. amplifiers must nocessarily
be each tuned to the same frequency. Whereas, it is
often convenient, to avoid any possibility of mutual
interforence betweon them, to stagger the frequencies
of the LF. amplifiers, so that each differs by, say,
25 ke [s. from its neighbour.

It is not necessary to consider here the question of
design of short-wave receivers. Much can be—and
already has been—written on this subject. Whether
one chooses a high intermediate-frequency or a low
one, or whether one chooses both and changes
frequency twice ; whether one or two R.F. stages be
used ; these and many other interesting gquestions
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have been asked by all engaged in short-wave recep-
tion and have their pros and cons. Receivers of
modern design may well have two R.F. stages, the
circuits of which are ganged but are provided with
front-of-panel trimmeor controls to ensure maximum
efficiency. The first beat-oscillator is separately
tuned and fed to the triode-hexode frequency-
changer via a buffer-valve. There is also a meter-
valve for setting up the correct voltage from the
oscillator into the mixer valve, the output of the beat
aseillator being adjustable to obtain the correct
transfer voltage, normally about 10-11 volta.

The first intermediate frequency of approximately
1,000 ke /s, is followed by a second frequency-changer
and second LF. amplifier at approximately 110 ke [s.
which has band-pass filter characteristies and provides
ahout 80 db attenuation of unwanted signals 10 ke [s.
off the midband frequency. There is a diode detector
i the signal cirenit. The separate A.G.C. detector
and 1.C. amplifier applies the A.G.C. voltage to the
first and second LF. amplifiers and to the linking
switches, Delayved A.G.(. ean be applied to the R.F.
stages but these are normally operated at Tull gain
to obtain maximim sigzml-w-nuisu ratio, a manual
R.F. gain control being provided in case the
signal input should be strong enough to cause over-
loading,

It will often be guite satisfactory to arrange that
the L.F. outputs are, like the A.G.C. voltages,
parallelad quite simply to one or other of two
“ bus-bars " or output lines. This combination of
L.F.outputs and of A.G.C.5 can even be affected on a
single multi-contact key, although it is bettor to use
two keys hecanse it will often be interesting and nuseful
to common the AG.Cs without paralleling  the
outputs, in order to check the diversity-adjustiments.
The more pretentions bridge-circuits shown in the
drawing, Fig. 7—which has beon simplified to excluade
warning-lamp eircuits, for the sake of clearness—
are nsed only to avoid the output impedance of the
combined diversity system or systems being depen-
dent upon the number of receivers linked together.
With the eircwit shown, the impedance remains
600 ohms whatever the combination of receivers
usmd.

The use of the phase-reversing key will be
appreciated if it is remembered that ** Frequency ™
or ** Transmitter 7' Diversity may be in use and that
the two distant transmitters may have their modula-
tion components in opposite phase-relationship. In
this connection, the provision of a variable delay-
network in the output of one receiver would be
justified 1f, as may happen in broadeasting, two
transmitters with different delays on their programmae
lines, but ecarrying the same programme, are required
to be momentarily or otherwise mixed. Without this
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Simplified diagram of bridge circuits used for receiver linking.
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provision at the receiving end, there would be an
objectionnble echo produced on the combined
output.

Operational Details

Before coneluding, it may be interesting to consider
gome of the operational details of diversity reception.
There will first be the tuning of two receivers, having
made connection to the required directional aerials.
This tuning operation will not usually be hurried and
will include a final trimming of R.F. circuite—best
dono by momentarily disconnecting the flexiblo plug
connectors on the Aerial Selector panel and tuning on
first cireuit noise-maximum, to avoid the difficulty
of exact tuning of fading signals. For this oporation,
A.G.C. will be * off * and the receiver gain manually
controlled.

Next, the operator must decide whether there is
effective ** diversity "' between the two signals and
whether the arrangement used shall permit each
receiver to make a fair proportion of the total time-
contribution in the combined output, or whether it
will be possible to let one receiver do most of the work
and call on the others only to contribute during deop
fadoes, This is the preferred arrangement as it entails
only short, infrequent periods of mixing.

The third receiver may now be lined up, watched
for & fow moments and linked in with the others. But,
before this, tho manual control of maximum overall
gain, at minimum ALGLC. voltage, must have been set
on each receiver to be such that, if a complete gignal-
dropout ocenrs on all receivers, the receiver noso in
the combined output does not rise to an audio level
greater than, say, 20 db lower than the peak output
level of the L.F. signal. This adjustment will prevont
the most objectionable form of * fading hiss ** on the
output signal.

Thero are soeveral other useful devices which can be
nsed. A * limiter " is one of them and its virtue is
obvious in suppressing those occasional bursts of
excessive L.F. signal which occur during moments of
selective fading.

Some automatic control of L.F. gain, operated in
eonjunction with the normal A.G.C. cireuits, will assist
greatly in confining the period of time of ** mixing "
of receiver outputs to a few milliseconds only. The
ideal of roception is to have the output contributed
by only one reeeiver at any moment of time, the other
receivers hoing ** cut off 7" until there is a fude on this
first roceiver and then one of the others must ** take
over." Normal A.G.C. eircuits, with a linear socond
detoctor in the signal chain, will not provide suflicient
“ eut-off,” i.e., the idle receivers with reduced gain
will still contribute an appreciable signal to the
combined output. Some improvement can be obtained
by using a square law 2nd detector to exaggerate the
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drop in output level with rising A.G.C. volts. There
will be other objections to this—although mot for
exclusively telegraphic reception. The provision of
“ A.V.C." on the L.F. outputs of the separate receivers,
before combination, is one method of attacking this
difficulty.

A modification of the same basic idea, to avoid a
mixed L.F. signal, can be visualised in the form of &
differential bridge eircuit similar to that used in
V.0.D.A.8. (echo-suppressor) technique.

Finally, it may be of interest to mention briefly
other directions in which there is considerable promise
of botter recoption. In conjunction with other workers, |
the problem of * selective fading ' has been investi-
gated and promising results were obtained by providing
a locally supplied carrier from o steered oscillator.
But the difficulties of phasing and synchronisation are
very great when dealing with normal sidebands-and-
carrier types of input signal at the receiver. These
difficulties are reduced to simpler proportions if the
transmission is effected by * single sideband and pilot
carrier ' (*). For long distance high quality short-
wave reception, in conjunction with ** Diversity ™ or
“ M.US.A." at central receiving stations, this type
of transmission will largely be able to overcome the
bugbear of fading, when it comes into more general
use,
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The Long Arm

TRALH00 in a letter to GMOAY enclosed a Q8L cand—nothing
remarkable in that you say—but behind this lies a story of
colncidence. BR35900 founid the eard—that of FI4AF—in the
ruing of a bombed house at Sfax. FI4AF §s a YL and we hope
she is safe and well, despite the destruction of ber home.

Congrats
@ To Cfo. P. B Murphy, R.EAMLE., BRS6640, of Rochampton,

who has been notified that at the City and Guilds Institate

examinations held in May he obtained 1st Class in Radio

'i'omliululmmtmn, Grades I and 11, and in Radio Servicing, Parts
and IT.

To C.8M. C. A. Bradbury, BRS1066, who was married to
Florenee M. Moscrop on Saturday, September 25, 1943.
@ To Mr. and Mrs. N. A. Richardson, GSHJ of Bletehley on the
arrival of a daughter.
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Fig. 8.
Block diagram of typical L.F. circuits used for radio telephony diversity
reception.
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OUR FRONT COVER

THE UMNIVERSAL AVOMETER (Model 7) is well-known as

a eompact and conveniently portable self-contained-multiple
measuring instrument. It provides 46 ranges of direct readings
and is guaranteed -accurate to B.S. first grade limits on D.C.
and A.C. from 25 to 100 cycles. It is one of a useful range of
" AVO " electrical testing instruments, particulars of which
are obtainable from the manufacturers, The Automatic Coil
Winder & Electrical Equipment Co., Ltd, Winder House,
Douglas Sereet, London, 5.W.1.

I e L R R R L R L e



R.8.G.B. BULLETIN, October 1943

KHAKI AND

@ Latest news from The Rock is given by Sgm. Moseley,
2CIW, of Grays, Essex, who reports visiting f""F\l] and GM3TD
in company with 4048, '\ut until the Angust BULL areived did he
diseover that P./0. Vioey, whom he had met in the course of his
duties, was G2ZVD.

® LAC I F. H Nicholson, 2DOH, seeks mews of pre-war

members of the Medway Amateur Trapsmitters Society.  In

ﬁl]‘til'llhir he would like to hear from G a}'\ 2AFT and 2BOL.
is address is 85 Wireless Unit, R.AF., M.E.F

@ In an airgraph letter from Cevlon, .-\.{.! Ryley (S.E.C.E.)
reports that Sgt. Richardson has now left the island., His attempts
to organise meetings have not proved successful due to postings.
In eonnection with the recent BULLETIN questionnaire he writes :
** The District notes feature is the first one I look at. Tt keeps us
in toueh with home."

@ Cin. Evans, operatorof GWSWJ, reports that mectings of the
newly-formed Tripoli Amatenr Radio Society are held at 17.00
hours L‘."ILI]. Sunday. The following have attended recent meetings :
G4BB, 5ZA, 2DHV, 2FVK and 4023, Lt. Tann, R.EM.E. has
heen :-hrl{-d President, Sgt. Barncs is Secretary, with 2DHY,
ZFVE and two others forming the Committee.

Sgt. Douglas MeDonald, 4877, who is with 114 Squadron,
R.AF., sends grectings to (,p] Goorge Parker, RoALF, and other
old Trie lnl-t He has miet no members sines :n‘rhlun at his present
destination.

@ Scottish friends of D. M. Harrower, GM6NX, will be interested
fo hear that he has been granted a commission ag P./0. in Tech,

Sigs. R.ALF. (Radar Air). He mpﬂrls having spent a very
enjoyable leave as the guest of Mr. J. 8. Nicholson, VUZIP, of
B.E.R.U. Contest fame. The contact was made through the good
offices of two Sergeant W./Ops. billeted with ** Nic ™ who told
him that an amateur was at their station.

® One o. our new members, Cfn. Beaven, with the R.EM.E. in
B.N.AF., recently borrowed a collection of technieal books
(including back issues of THE BULLETIN) from an American Staff
Sergeant. Before he bad time to return them, hig unit was moved
to another part of the front, and it was not until some time had
vIan:quI that he found in one of the pages of a magazine an

L.5.G. B, membership certifieate issued last year to his American
frimd—'-mll Sergeant Harry Klingener, W2GXC. The certi-
fieate has now been returned to its rightful owner.

@ 1. I Gillica, 2ZFZT has had a varied war experience. In
1940 he was in the Army as 2 “ D.R." Tiffy on * ack ack "
duties connected with R.D.F. Later he joined the M.N., only to
b torpedoed shortly afterwards, whilst 200 miles feom Brest. He
has been ashore for the past six months, but as the call of the sea
i8 in his bones he s trying to join the R.N.K, Rescue tug service.

@ Writing from_Algiers under date of August 21, Radio Ofcer
G. A. Raeburn, GM2KP, reports meeting GSWZ and WHHQH.
He wishes to be remembered to GIWZ, 0G), GMEZAY and
2FZT, and all old GM friends. Like other members serving
abroad he appreciates reading District Notes but prefers theore-
tical rather than constructional articles. He is anxious Lo join the
Migro-wave Group,

Yet another member of the M.X. comes along with news, this
time, 1st Radio Officer H. F. BEurtoft, GELO. He has been in the
SBerviee for thres years, serving first as a Junior K.0. and then, on
passing for a peace-tine commercial ticket, as 1st R.0. which
position he has held for two vears .He has been in action against
the enemy 12 times, but execept op one occasion the luck has been
with his particular shhn He {8 at present on a Norwegian vessel
with all-bands transmitters running at 1 kW, Some months ago he
met SULAN, 1RD, 18G, 2DTQ, G3GU and GIZVQ (the luttur i'l'lau
M.N.). GSLO wishes to be remembered to G2 XC, 3WE, 4FA,
6NZ, 8BD, SWC and to all friends in South Hants and ,\lc"cundrlu.
He mentions that Ray Baldwin, C3WZ iz a 1st R.O. and that he
has been torpedoed at least twice. And they call these lads
civvies !

@ A spate of alrgraphs and airmaflzs have been received recently
from members serving abroad. LA.C. Desmond Alimundo,
v R.ALF. Indian inmmand. e r)rtn meeting GZUQ of
‘Whittlesey ; Ldg. R./Mech. W, Hodgson, G3BW, Naval
Base, Kilindini, Mombasa, Im&mcl\‘il.r\(}nft‘.ublt-:imul Wireless ;
Cpl. Montague, 2ANR K.AF., Malta, sends greetings to 8./ Ldr.
Jack Button, GW2NG and inquires whether the * Mono poly **
et has prmui useful to him in his travels ; P./0. Peter Spary,
Telecoms Centre, RAF., M.E., has been in |1(!E}]::Il.4[i
recovering from typhoid. He writes * How sweet is II1{-' eathode
fullower after weeks of thermometers and bedpans | F./Lt.
Howard Brabrook, (-.5 . C.M.F., gives I:hl Views
regarding the ** make up " LETIN. He thinks ** K. and
B." should be enlarged, an upkniuu ghared by many Service
members.
@ 5./Ldr. John Curnow, GGCW writing from Advaneed Desert
Air Force, Central Mediterranean Forces during August, reports
having taken part in the Eighth Army’s advanee from Egypt to
Tunisia and in the invasion of SBicily. During hiz travels he ran
across an Ltalian prisoner of war who was identified as an mlmtmlr
by means of the ** dlamond ** he was wearing on his tunic | John
would like to hear from Dave Price Jones, GGSA and Ernie
Dedman, GZNH.

59

BLUE

Our President and Secretary again visit No. |
Radio School
The special R.S.G.B. meeting held on Sunday, September 12,
in the Radio Block Cinema,
presence of Mr. A,
GOCT
8

East Camp, was marked by the
D, Gay, GENF, and F./0. John Clarricoate,
President and General Secretary respectively.

Alr. Newnhom, GONY, after o g the m(-r\tin:z Invited

Gay to take the Chair. In a much appreciated address
GENF gave an account of the development of amateur radio and
gpoke of the wonderful opportunities which the R.ALF. offers to
voung men, He also expresgsed his keen interest in the work ofthe
young apprentices who are members of the R.AF. Amateor
Radio Soclety. Duripg the colurse of an address lasting for nearly
an hour the General Secretary referred to the varfous activities
of the Society. He thanked S./Ldr. Hibbins, BRS3857, and the
organisers of the meeting I‘or the hospitality extended to him
during his visit to the sl

N/ Ladr. Hibbing in reply vtnn]wﬂwuul that many new rasks
will confront the post-war radio amatenr. He expressed the hopa
that the Society would take foll advantage of war-time radio
developments and that close attention would be paid to micro-
wave technique and Television.

Mr. Gay voieed his thanks to all who had co-operated in making
the meeting possible, and mentioned in partienlar Cpl. H. 3.
Chadwick, GEON, who has for several years assumed responsi-
bility for arrangirg R.8.0G.B. functions at the School.

Present at the meeting, which wassupported by more than 100
members and frie were Mr. Arthur Simons, ( "ﬂill {Ih PrEsET-
tative for District 17) and F. /0. Frank Rc GIOTK, of Belfast,
A fountain pen and pipe kKindly donated by i1 were offered ns
prizes for a raffie which produced €4 8s. for the R.8.G.B. Prisoners
of War Fund.

Earlier in the week GISTK and GCL attended a meeting of the
R.5.G.B. Section, to hear a disconrse by ﬂn- Hon. :‘f-m'n-ulr;' of
the Manchester Inter-planetary Soeiety on ** Space Ships.”

(It is regretted that pressure on our limited space hrw{nla 8
more detailed acconnt being  published of recent Cranwell
activities. We would, however, urge all neweomers to the school
to got in touch on n.rrh al \uml Cpl. Chadwick, at the Corporals
Club, East Camp.—ED.}

Calling Old Timers

.J1dr. A 'Il|hhi||'s BRS3887 who s forming an exhibition of
em'lv R.V.C. 1 ALK, radio tguipment, s in urgent nesd of &
Mark TI1 or Mz rk 111 Star Tuner, a Wilson Transmitter and n
TWAIL and TWAILI transmitter-receiver combination as us n
Franee during 1918, Can any member loan or donate one or more
of these items ¥ Offers should be made via headquarters.

Recording over Berlin

Listeners to the B.B.C. Home and (verseas news services were

recently thrilled to hear records made in a bomber during an
F. raid over Berlin. The commentator was Vaughan Thomas

and the recording engineer Reg Pidsley, GGPI, of Potters Bar,
Herts, and a well-known member of Distriet 12

A standan set of B.B.C. mobile dize recording equipment was
imstalled in the plane especially for the trip. This gear made it
possible to record from any one, or from a mixture, of three
-.hmm ls: the ™ inter-comm,’ the commentator or = effects,"”
a1l hﬁ,d an exciting few moments over the target when the
dropping of the four thousand pounds bomb tore a large plece
out of the dise !

He was glad to have the assistance rrl’ FI,\Imt Officer Clark,
2BIB in installing the gear whilst the U
is o magniticent tribute to the skill and mlholvu{'\ of the craw.

The photograph, shows Vaughan Thomas and Reg Pidsley in
front of the Lancaster which made the trip. RX.

L
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BRITISH ISLES NOTES AND NEWS

DISTRICT 2 (North Eastern)

DR.: C. A. 8 (GBE 7)), 318, Paplar Grove, Gt. Horton,
.g;‘ﬂl ard. Bfd. 10772, Seribe: H. Beadle (G8U0), 13, Chandos

2BMC iz pleased to see Huddersfleld ecoming to the fore and
savs that interest seems greater than in pre-war davs. 6PL has
obtained an Eddystone 4-valve receiver amd finds it very satis-
factory. 3KF is weleomed to membership, 3K B who reports fit
and well from the M.E. has contacted SULAX ; the lntter hopes
to arrange monthly meetings in Alexandria. 3XX has con-
gtructed two bug keys from Information given in Toe BuLL.
His eldest son is & Sgt. W./Meeh., with the R.AF. in Indin.
40L reports that only one member attended the meeting at
his home on September 1. 4976 is. kept busy writing to Serviee
members who have visited his home and whio are now overseas.
5V held a meeting at his house on Angust 25, when the following
were present @ BRSZ481, 6268 and 2ZHIK (all R.Sigs.), 3CD,
BVF, 2DUX and 6225, The next meeting, at 12 Langley Terrace,
Oakes, Hoddersfield, will be helid on Saturday, October 24, from
7 pon. onwards.  Some of the letter budgets seem to be held up,
keep them moving please.  GAPEJ (R.ALF) writing from Iml?n
reports fit and well and sends 78 to all who knew him. e wonld
like to hear from local members. Address from 2LT.  GsUO,

DISTRICT 3 (West Midlands)

D.R.: V. Desmond (G5VM), The Chestnuts, Qilbert's End,
Wores. Seribe : E. J. Wilson (2FDR), 48 Westbourne Road, Olton,
Birmingham. .

HRirmingham.—The annial general meetineg of M.A RS, was
held on Sunday, September 12, at the * Hope and Anchor ™
Hotel, when the following ofieers were  eleeted —Presidont
C. Naylor-Strong, FR.C.5. ¢ Secretary 1 H. J. Wilson ; Treasurer:
B. George ; Committee ; Messrs. Follis, Vineent, Young, George,
Watson, Kirlew, aml Shaler.  Mr. George Brown, GoBJ, was
awarded the Naylor-Strong Cup for the best lecture of the yvear.
The pext meeting will be held on November 14. IFDR.

DISTRICT 4 (East Midlands)

Deputy D.R. @ A. E. Clipstorne (GRDZ), 14 Epperstone Roud,
West Bridgford, Notts. ( ks g

Dertyy —G201 reports visits from 20U amd 8831, both of
whom are boilding multi-range meters. 200 has just finished
a signal generntor and has started a push-pull andio amplifer,

Leicester.—A meeting was held at 6VD on September 26, for
the purpose of cleeting o T Sgt. K. G Chapman, BRE5605,
was clected by the unconventional method of drawing a name
from the hat. It is hoped that local members will give him full
supprt. )

GZX D brought along an oseillator of unnsual design.  Thiz
exeellent picee of gear has great possibilities and we hope to see
and hear more of it in the near futiure. Mr, Broee is consbilering
an article for THE BULLETIN.

The next meeting will be at the new TR "5 home, 202 Gwenidolen
Road, Leicester, on October 24, at 2.80 pom. A junk sale will be
held. 1 Via GGV 1.

Naottingham —Radio (gni;'. No. 2 was very well received and
quite a lot of useful information was reveale tenm eom-
prising DG, 2A00, 5400, G414 and 6743 bea 30, G053, 6574
amd 6781 by 6 points in 10, 6748 is well on the way with his new
"seape which shows signs of being a fine piece of test gear. 2400
s completing a new audio ampliier and has also designed a
multi-range test meter. G053 i3 stil having negative feed-back
troubles amd seems stuck with his B.F.O. 5383 §s to be married
on October 287 we wish him muooh happiness. 3BV is in the
R.A, somewhere in the Middle East and is it and doing well.
The text mesting and BRadio Quiz will be held on October 24
at 14 Epperstone Road, Weast Bridgfond, at 6.30 pm.  GSDZ
would like to hear from those members who could attend a
Dinner or 3upper on the Sunday befors Christimas. LY

DISTRICT 5 (Western)

D.R.: R. A. Bartleit (G6RB), 31 King's Drive, Bishopston,
Bristol. Bristol 46960, 3 sk

Bristal.—The nsual monthly mecting was held in September
but the attendanes was again small.  We were, however, very
Pleused to weleome 2BDA of Bolten and alse GSGKT home on
BAVEe.

Swindon,—A forther letter 2 to band from 2J0 who i3 now
stationed near Wem, Shropshire. He hears occasionally from
SHS who 8 also in the R.AF.

The 1R, was pleased to receive an airgraph from 3849 serving
with the Navy. He has vigited Capetown aml Alexandrin and is
now in a rest camp at Malta, He was recently operator on a
U.8, liberty ship, the other operator belng WIK XL, GOLRE

DISTRICT 6 (South Western)

D.R: W, B. Spdenham, B.Se. (G5SY), Sherrington, Clevelami
Road, Torquay. Torguay 2007, { b b e
As news has been very searce for the last fow months, the DR,
has followed his usual policy of not wasting valuable BULLETIN
gpace by inserting useless padding. Nevertheless, will members
still living in the District please remember that the D.R. is still

]lcr.‘. ready amd willing to report on anything of interest and
valua ¥

We learn with regret that our old friend Harold Webber,
GAYR, of Tiverton, s lving seriously ill in the Royal Masonic
Hospital, London. We feel sure that all members will join us in
expressing the hope that he will soon be restored to full health.

R’a,rfk Devopn.—[n a recent airgraph to the T.R., G3AM states
that his term of overseas serviee will terminate soon, he expects
to be home gome time during the coming winter. (Thank yon
very mueh G330 for the report. You are most helpful in trying
to keep things going.—1D.R. GASY.

DISTRICT 7 (Southern)

D.R.; W, E. Russell (GEWP), Milesiones, Mayford, Woking,
Surrey,  Woling 1559,
eleome to Mr. Herbert, G2ZKUT, who has come
own, 2ZNS has acquired an Hddystone One-Ten
receiver. 4MY spent a recent holiday in London. As 2HNO will
be in London for the next fow months 2N5 has agreed to look
alter the Bournemoiith contribution to these notes.

(Via ZHNO.)

Croydon.—G2RD who has been on leave reports that his
oacilloscope s completed and working nicely. 5XH lins met many
fellow amateurs in his travels. He wishes to be remembered to
all old friends. 1

See * Fortheoming Events " for the date, time and details of
the next meeting. (Vin GZDP.)

Coulsdon,—4458 has taken up & civilian radio eourse in
preparation for post-war activities. A welcome 13 extended to
ZAXG and G666, both mew members, { Vig 3003, )

Reading.—Are there any members left in Reading who would
have the time to attend and ron meetings in the town 7 Al long
intervals letters arrive eomplaining of lack of activity. Please
write the T0LH. who will eirenlate a list of those answering this
appeal GLWP.

DISTRICT 8 (Home Counties)

Depnity DLIE. 2 Lo W, Jones (G550), 16 Leps Road, Cambridge.
Camliridgs 3406,

Owing to the faet that only four members intimated they
woulil be attending the meeting fixed for Saturday, September 25
at the Milton Arms Hotel, Cambridge, this had to be cancelled.
It Is not possible to hold mectings for such a small nomber. 1
any enthusiasm s shown for a meeting at a later date efforts will
ber made to organise one. i

An interesting letter has been reeeivod from G274 who is serving
with the R.ACF. in Sicily. sgt. J. Edwards has also written, ho
seams to be seeing the world as he mentions visiting a number of
Ptm':-a; at the time of writing he was in the Bahamas, He sends
wst wishes to all at 288 and nsks to be remembered to Cpl.
LERNIR]

Turner. LoAC. Bampficld, 6219, has also written.

DISTRICT 9 (East Anglia)

DR H. W, Suiler (G2X8), The Warren Farm, South Wostton,
Kings Lynn, Norfolk. Castle Rising 233,

GEDD now reslding in District 4 seeks the present adidress of
( "(]NL SMN states that 20X is now in the district working with
2000,

Reports are still senrec ;. what about it local menmbers  Are we
foowrite P to these notes when g0 many of our friends abroad
look here for items of home news. i2X

DISTRICT 10 (South Wales & Monmouthshire)

Deputy D.R.; H. H. Phillips (GWiKEQ), 82 Cottrell Road,
Raath Park, Cardiff. Cardiff 2607 diring business howrs.

A recent airmail letter from Indin brings news of 4467 (Port
Talbot) ; Iatest advices report 5BI in the same area and 5VX in
the MLE. A cordind weleome is extended o GIL upon rejoining
and to 6626, 6720 on their cleetion.

Cardiff —Amongst those who attended the August meeting
were GZUH, 4KQ, SUH, 4476, 5763 and Mr. Pugh. Pre-war
field-day activities were diseugsed. sUH intends demonstrating
o suggested recciver for post-war use at the moeeting to be held
at 3 pom. on November 7 at 20 Ladyamith Road—off Penvian
Hill—Roath Park, Cardiff. GW4KQ recently met 2FP who s
stationed in the area.

Newport.—20 L asks that his 73 be conveyed to all friends in
the Distriet. Ron Owen (5643) has had to relinguish bis recent
appointment as T.R. for Newport upon joining the R.AF. No
support is vet fortheoming for the proposed mectings in this
town. GWIKQ.

DISTRICT Il (North Wales)

Deputy D.R.: €. Spillane {BRS1060), ** Woodside," Meliden
Road, Prestatyn,

Owing to no report of the September meeting having been
received details of the next meeting are lacking. Any member
who wishes to know the arrangements should write to BRS2751,
* Wayside,” Middlewood Road, Poynton, Cheshire.

Congrats. to James Starkey, GWOKY, on his promotion to
8q./Leader, L. /Cpl. Aldrich, writing from the M.E., reports that
he is building some new receivers. He sends 73 to local members.

GW4CK has met s number of amateurs at his station in

AZAT
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Wiltshire, including WaSCW, GLID and G4DR. BRS5TT0,
Ouvmu:ry in o recent adr madl reporta having arrived in Ind.la
after a t.rlp vin Bouth Africa.

DISTRICT 12 (London North and Herts)
D.R.: 8. Buckingham {GSQF}. 41 Brunswick Park Road, New
Southgate, N.11. Enterprise 3
At our September meeting rnhl at * The Cock," Cockfosters,
we were pleased to welcome Lieut. Uassey, A!HQ and Heg
Pidsley, G6PT, “hot ™ from his trip over Berlin with the B.B.C.
recording gear. Diffieulty is being experienced in finding a suitable
meeting place where the ladies can attend and where tea can be
provided on a Sunday. Any member who ean help is asked to
write or telephone the DUR.  The loeation should be within casy
reach of the ulilly Line in order to facilitate travel,
The next mecting will be held at the home of Capt. A, Phillips,
300 Camden Road, London, N.7 (opposite Holloway gaol 1) at
3 pm. on ‘:umln), Oetober 24, GHQY.

Forthcoming Events

THstriet 15, 3 po, ot The Excelsior Hotel,
1 Ladbroke Gardens, Ladbroke Grove,
Notting Hill, W.11. (Buses 7, 15 and 32, or
Met. Railway.)
District 7 (Croydon Section), Sale of
Apparntus, 3 pm., at 6 Dunheved Close,
Thornton Heath.
District 4 (Nottingham Seetion), 6.30 pan,,
at 14 Epperstone Rond, West Bridgford.
24 District 12, 3 pon., at BRE44RE, 390 Camden
Road, Holloway, N.7 (opposite Holloway
Gaol).
District 14 (Chingford Hﬂtlﬂﬂ) 3 pm., at
BRS6500, 8 Valanee Avenue, N l.Iumtfur‘d
(s 145.)
40 London Mecting, 2.30 pan., at LEE. " Raulio
and its Relationship to I\llldnli Hrirmu
¥ W. A, Searr, MLA., GZW
l}istrh' 5 3 pm., at l-
Centre, Hristol.
31 Distriet 156 (Ayleabury Section), 6.30 p.m., at
“ The Buollz Head,” Awvlesbury. (A p.e. to
SBW, 165 Park Street, it attending.)
Seotland " A" District, 3 p.m., at Royal
Tireh 1 College, George Street, Glasgow.
{ Enter by Montrose Street.)
Districts 7 and 13, Combined Mecting, 3 pomn.,
at the Y.M.C.A, North End, West Croydon.
7 Distriet 10,  p.m., at GWSUH, 29 Ladyvsmith
Road, off Penylan Hill, Roath Park, Cardiff.
(N 4A or l! tram from Town Centre.)
14 Scotland *° C " District. 2.30 p.m., at 7 Airlie
Place, Illllul:‘f Lecturette, ™ L.F.AWC.
Theory,” by T. Reay.
Seotland € " District,
Place, Dundee. Lecturet
Chemistry,” by H. P MeConway.

Oet. 28

L. lston Avenue,

Doe. 12 2,30 p.m. o :lt Airlie

Hn-u rical

DISTRICT 13 (London South)
Sm‘h Fadern and Central, 8. E. Langley (G38T), 62 Dumbarton

Road, 8
br}uh‘p meﬂru and  Central —The September meeting  was
attended by G2ZDP, 2HP, 2VE, 3DF, SRH1 ST, TN, 2FWA,

SHMV, BRS, 1545, 3003, 3508, 1‘!24 -l-ll-l, H0445, 0064, 6426, 6446,
We were particularly pleased to ses STN again alter such a long
time:

Another air mail letter has arrived from LALC, Glass, MUE
who reports that SHG is well, but slightly haywire, as the Hijﬂlf
of green grass after Pwo vears of sand s caused his heart to aclie
for a real London fog! He states there may be another Cairo
meeting abont the middle of November. G267 writes to say that
Te is about to attend a specinl course as Signal Tnstructor.

It has recently come to the kpowledge of 33T how valoahle
thie Red Cross and P.O.W. Fumds ean be to prisoners of war, s0

vense give generously amd be thankful that youn are on the
lnu:s\im-;as. side of the barbed wire, GAST,

DISTRICT 14 (Eastern)

Seribe : L. J. Fuller (G6LB), 167 Galleywood Road, Chelmaford,
Essex. Telephone : Chelmsford 3020,

Chelmaford.—Eight members wers present at the September
meeting when a discussion on the BULLETIN left no donbt as to
the popularity of District Notes.
the ** Khaki and Blue ™ column could be transferred to this
section thus avoiding considerable overlapping. The lists of new
members were thought to be nnnecessary, providing D.R.'s and
T.Rs eould be adviged of new eclectlons to their areas.  This
conld be done ouarterly sig the D.R.s or thelr depnties,

Chingford. —The bright spot of the District.  An exeellent

It was thought that much of

61

attendanee for war-tinwe, of eleven was recorded at the September
meeting held at GADG when 2A BO demonstrated his home-mads
hug key. Congrats. to 6303 on obtaining a City and Guilds Radio
Communieation Grade 1. GRDG has had an airgraph from 6305,
who is training with the R.A.F. in Ontario. He bemoans the fact
that the Serviee kit-bag is not large enough to hold an RMETO
and other amatenr gear easily obtainable * over there.” He also
savs that during several trips to the States, the W's gave him a
grand time.

All District 14 members and others stationed in the area are
nsked to look out for an apnouncement in the November BULLETIN

regarding a Sunday meeting which it is proposed to hold in the
Tombord ares. GOLE
DISTRICT I5 (London West, Middlesex and
Buckinghamshire)
D.R.:

H. V, Wilking (G6WN), 530 Oldfield Lane, Sudbury Hill,
Greenford, Middieser,  Byron 3360,

The highlight of the past month was the District dinner which
is reported elsewhere in this issue. We regret that we had to
disappoint o few members and their ladies bot this was due
emtirely to catering difficulties. We hope everyone will be lucky
next time. )

West London.—GEVM is now with Coastal Command. Sines
GHZY returned to this conntry from Gib. he has flown to Ameriea
wig VO and VES and back, then to Casablinea and Tunis and
finally back to Britain. He is now a enptain. 2FU X is congratu-
lated on making the grade of Pllot Officer. 2BMY i8 in India ;
;il';i has his nddress. SKZ has heard from 8FA who also is in

niia,

Ayleshury.—Congrats, to 6019 on his engagement and to 6357
on his fortheoming marriage. The local grotp send grectings to
Miss Hollingsworth 6022 who is now in District 7. 6024 is top give
o leeture ot the next meeting on the subject of * l’lnalinst_ a8
applied to Radio Enginecring.” GOWN.

DISTRICT 16 (South Eastern)

puly D.R.: W. A. Searr, M.A. (G2IVS), 8 Beckenham Grove,
S.horﬁam.:‘l, Bromley, Kent. Ieckenham 1131,

Correspondence has become very scanty of late with the result
that BULLETIN notes are necessarily brief.  Two interesting
airgraphs have, however, arrived from Grorge Haylock, Sideup,
who tells of the formation of a ** local * radio club in North Africa
with a membership which bad reached 32 in August. V. /0.
Poter Halliday, Sgt. 1Y, Barnes and Sgt. L. Huntley are amongst
the members.

G . N, Naish (6448), of Church Causeway, Shipley, Horsham,
I8 anxions to hear from any member living within a few miles of
Horsham, with whom he could make contact. GZWS,

DISTRICT 17 (Mid East)

D.R.: A. C. Simang (GERD), Admiralty Road, Mablethorpe.
(Phone 9. )

IIlh‘-rHl. i

the district appears to he at. very low ehh, the only
ed being from GSLL who reports fit from Hicily.
Our ne rs.t. member, Sgt, N, Wright, is W./Op. on a Catalina
with Coastal Command. The DuR. had a very grml tin‘n- at
Cranwell, meeting many friends, old and new. BD.

Scotland

Scottish Records Officer @ J. Humtsr (GMBZV), 51 Camphill
Avenue, Glasgow, S.1. Langside 237, &

There is a little more news this mmlt'!: and n'puriul mention must
be made of the offorts being made by * C " District who have
been very active with a go-ahead publicity seheme which has
u}n*.v.lu achieved good results.

A District.—At the September meeting, David Macadie,
GMOMD, the newly uppulnte-u D0, gave a very interesting talk

* London Section Meeting %
W. A. SCARR, M.A. (G2WS)

will apen a discussion an

RADIO AND ITS RELATIONSHIP
TO KINDRED SCIENCES
at a Meeting to be held on

SATURDAY, OCT. 30th, 1943
at

The Institution of Electrical Engineers
SAVYOY PLACE, Victoria Embankment, S.W.|
COMMENCING AT 2,30 P.M.
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ra and displayed several specimens. It Is suggested

tluu members may have components not in use and that they

bring along to the next meeting a list of snch items and a note

of components dumd Probably an exchange could be armange!.
ﬂnxt meeting will be on October 31.

* Ivistriel.—At l.he August meeting J. Gouck leetured on

“ A |r Amplifiers " and gave demonstrations on sample gear.

The attend of 25 Il was a record for a war-time

mceun
September meeting was devoted to the lublorl. of * Blrnph

']"nrmutm * which was capably dealt with by J. H. Prinee
GM3LU has heard from GM4NR who s in Egypt.

The District’'s publicity campaign includes the lssue of a
bi-annunl duplicated efrenlar to all members, the display of a

t-card slze notice on all SBervice notice-boards In the district
re.ﬂ!.cnl.nu t‘rnnl. thie ]‘.I ll) and the insertion of & loeal press

noties two d i' Y‘Er to each meeting.  This campaign has
brought the district :IT uuw members fn the last 12 months
(I{mrl’-nl mtlﬂ'mtl e
wH " Distriet. —Wp hum pleasure in extending a eordial
weleome to onr new members—D, Dunsire, 6523, and Lieut,
D. Wemyss, 6620. 6JJ reports that he has visited the new H. Q{.
and has met 204 during his travels. SMQ states that 8KQ
now back in this country after three years in India and ukeh"lw:r
2761, while on a course, contacted GM3BZL. 4AN received a visit
I‘ml'll L0 last month, and regrets mot seeing 4GK when the
Iatter was on leave. 2DBX is still busy in the Home Guard
| section. T!u- u 0. would be glad to Im.r from the missing
ks—GMIND, 830, 8KQ, 8FB, 4MQ, 2AVN, 2mrv
2["“" 3611, 3525 m 2736
Far North.” —Hembﬂs here weleome the return nf
5508 whu s onee more on the ** active " list after his long liness.
D. Cmlg, BILS-I.I:MB. and now in ZB2, sends his 73 to all old
friends. He reports "’"n'.".f 2345, and will by this time have
eontacted (lua'r[) the mnexpected pleasure of mesting
GMEVH last month, A recent visitor was Lieut. G. Ramsden,
GOBR, and we regret that opportunity was lncking for o closer
contact which might have made his stay less lonely.  GMOZY,

Northern Ireland

D.R.: J. N. Smith (GIBQI}. 19 Hawthornden Dri
Belfast. Telephons : st 63323. T.R.: R. HaJdm IG!MJUJ,
280 Grovvenor Road, 4

F./0. Frank Robb, GIGTK, just back from England, reports
meeting no less than 50 members during visits to Cranwel nml
Searborough. He also visited new H.Qs. Ron Jenks, 2DYZ, is &

nt in hun{dlal we wish him & ¥ recovery. Congrats l,o

E "I.IHIJ.I‘I n, 4730, on their recont

I]’n: llmc these notes appear in pﬂnl the Helfast Y.M.C.A.
luli: Club A.G. H will have been held. A full report of the
procecdings will be published next munth meanwhile, the D.R.,
'r R. extend a warm welcome to any visiting amateur to
atund Club Meetings. WIEEZ is still a constant visitor at the

Club.
The D.R. recently received a visit from GISVQ who is now
recovering from his Ulness. He hopes to put to sea again allnr:rutl
]

WEST LONDON KEEPS UP THE TRADITION

The first Dinner and Social held dn District 16 sines the
beginning of the war took place on Sunday, Septembor 26, at
Ealing Broadway. b‘mm 4,40 pm. onwards the Palladiom
Cinema wittessed a steady stream of members and their friends
winding their way up to the Oak Room for the beginning of the
social activities of the evening. After an informal rag-chew
Mr. Peter Bradley, HHK?.. introduced a novel feature entitl
* My Greatest Thrill in Amateur Radio,”™ in which those whose
naties were drawn from a hat were asked to relate their et
“ fisherman's varn ™! * Lucky Dip™ prizes were awl.tdfd nl
intervals during the e‘hmlng and the Iadiecs were not fo
Prizes were donated by Headouarters, GISKZ, GaW) am]
others. Mr. A. 1), Gay, GEXF (President), Mr. H. A, AL Clark,
GOOT (Hon. Secretary), Mr. F. Charman, G6CJ (a member of
Couneil), and the General Secretary, Mr. John Clarriconts, GOCL,
arrived during the early part of the evening. The latter was
immediately called upon to relate his greatest thrill |

Just before 7 o'clock the D.R., Mr. Harold Wilkins, GAWN,
announeed that dinner wonld be served at the Forum Cinema
Cafe, a few yards down the road. ﬂs the party left the Pallndinm
a collectlon” amounting to £4 25, 6d. was taken for the P.OW.
Fund, The dinner went by, as dimlom do—a successlon of soup,
roast pork, fruit tart and coffee.  Orangeade was served, and a
bottle of whisky, for which we are indebted to GSKZ, Wos Buen
to roam the table,

After tha Inyul tonst, Ft./Lt. Thorogood, G4KD, propoged
a toast to the R.8.G.B. which was replied to by the President.
Mr. Freeman proposed a toast to the visitors and the lndies and,
in their replies SP1IHA and LALGA related a little of the sulferings
of amatenrs at the hands of the Gestapo in their unbappy eoun-

Mrs. Bradley aptly replied on behalf of the ladies. GoCL

lying to Lhe toast * Amateur Radio,” proposed n-f Ft./Lt.

lPn'\rlm-r, VESVO, spoke of the great part pla by the

radio amateur in the war effort. * Big Ben mlnule wna krit
in silence. A final toast to the District was pro by GSK

GAWN in reply mentioned that there were now belween 400

and 500 members in the district compared with about 250 prior
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to the war. The Emreaﬂnu at the Forum ended with the taking
of a photograph LAIGA

The seventy odd members and friends attended this
function were very grateful to GOWN, Gskz and ZADL for
their sterling work im making the necessary arrangements.
Unfortunately some applicationa for ticketa hul to be turned
down owing to lack of accommodation. Here's to the next time !

GEPD.
Letters to The Editor

The Light Receiver

DEAR SirR,—Mr. Nishet (GMISW) and those who considered
the proposals set forth in his artlels on The Light Receiver, might
be Iuh.ml.ed in some experiments earriod out here about cight

'Thu mmediate object of the experiments was the conversion
of light of varying intensity Into sound. A selenium cell was
a8 n variable resistance controlling & two stage straight amplifier.
As the reception of ashes of light with a comparatively long
interval between them was not contemplated there was no andio
oscillator brought into play as suggested by 35W. A flash of
|I.I|Il- would merely have caused * clicks ** in the ‘phones and so
the arrangement would have been of little use for reading the
Aldis lamp signals unless one were prepared to read the ** umpty
iddies ** but when mng pulses in close succession, as, for example,
those produced by light from a lamp lit by A. é.. fell upon the
cell the mains hum A dise w hl:gcm

been arranged to be in proportion to the relative frequencles of
the notes d, m, s,

The. noxt steli; was to try to modulate fhe beam of light by
sound instead of chopping it up mechanically. This was done by
employing a sensitive flame, box, having & thin mbber
Il.ll:l. hrag'm :llvkl.l.ng it Into two compartments was used. Gas I'M

¥ & tube into one compartment and out of the same compa
lm'nt by a jet, while a conieal funnel was fastencd to the ol.har
nummﬂ.ment. The arrangement s known as o manometrie
capsule

Bounds entering the funnel canse the diaphragm to vibrate,
which, thus, by altering the pressure of the gas passing through
the other compartment, causes the flame to become bigger and
smaller but at a rate not visible to the unaided eye. 1t was the
light from this flame which was allowed to fall upon the seleniom’
cell.  Speech and music were both transmitted and received in
this manner, but due to lack of s no DX reconds are claimed,
as the maximum distance covered was about six feet !

Coal gas was tried first, then coal gas to which had been added
certain lluminants and fAnally acetylene. Nothing further was
done with the idea and T cannot recall what led up to the experi-
ments.  38W's suggestions seem quite sound and much more
convenlent. I hope the time will not be long distant when he
himself will be able to put his ideas into practice. If I may,

I should like to send him greetings from a fellow member o "‘II s

district.
Yours sineerely,
K. M. Fnum (GMAFK).
6 MeDuff Crescent,
Kinghorn.

Applied D.C. and Mixed Heater Circuits

DrAR SIR,—With reference to the articlo in the September
BULLETIN entitled * Applied D.C,, Part 1" 1 would like to refer
to the dangers attached to the use of mixﬁ! heater circuits and
point out that this matter has to be dealt with cautiously, unless
one is only attempting, as inferred, to use up odd valves as
repaira for vers of no great consequence.

he difficulty is cansed by the fact that the apparent resistance
of a valve heater does not obey Ohm's law but has a punillw:
temperature co-eflicient similar to that of a metal filament lamp ;
also there i= a tolerance on the heater current at a
voltage or on the voltage at a specifled rum-nl. depending u;
whether the valve ie intended for parallel or IOI‘E;
Hence, unless the valve in question is designed for series opernl.ic-n
the eathode will run too hot or too eold i used in n series cireuit
unless, by aceident, the heater chameteristics are * bn Logey.”
l'urther unless this latter aceldent occurs, it is impossible to
mlmlmc rmrn Oh's law the value of any parallel resistance

(in Fig. 2B. Any change in the applied mains volta
will rl.-uu'll in dispropomtionate changes in the heater current of
valve used o parallel with a resistanee, beeause the valve will
change in apparent resistance, wherens the resistance will stay
constant.

This also applics when two valves of different makes or t;
are used in parallel in a serlea cirenit (ep. a 0,156 amp. and a
0.3 amp. in a 0,45 amp. chain), because different types of heater
obey different laws.

Readers may like to try o few exr‘rinmlla uging various valves
and a low resistance ammeter and high resistance voltmeter, and
ascertain for themselves what does !mr n, particularly when
the circuit is switched on from cold. r;il they will agree that
the resistance values can only, with safety, be determined by
measurement, using the valves in question.

D. N, CorFIELD (G5CD).
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HEADQUARTERS CALLING

August Council Meeting
Reswme of the Minutes of a Meeting of the Counsil held at New Ruskin
Houge, London, W.C.1, on Monday, August 30, 1043, at 6 p.m.

Present.—Messrs, A, D. Gq&? (President), A. E. Watts, H. A. M.
Clark, A. J. H. Watson, D. N. Cortleld, F. Charman, G. R. Seott
Farnie, 8. K. Lewer, W. H. Matthews, W. E. Russell, W. A.
Scarr and J. Clarricoats (General Secretary).

Apologies for absenee were received from Messrs. E. L.
Gardiner, B. H. SBimmonds, G. A. Jessup and J. Hunter.

1. It was unanimously resolved to accept 176 applications
for membership. It was recorded that 40 applieations had been
supported by references and that the remainder had been
gponsored by Corporate members. One Life member, Mr. H.
Arnfield, G3LX, was elected.

2, The monthly Balance Sheet and Statement of Account was
congidered and adopted.

3. A letter was read from the China Amateur Radio League
thanking the President for his broadcast on May 5, which was
perfectly received in China. Thanks were also expressed to those
members of the Society who contributed to the CAR.L.
Convention.

4. It was agreed to approach the City and Guilds Institute
London regarding the G.P.0. suggestion of preparing technical
examination papers for post-war applicants for amateur experi-
mental trapsmitting licences.

6. A lengthy discusslon took place regarding the post-war
re-organisation of the Society, with special reference to improving
Distrlct representation on Couneil. Pre-war Couneils frequently
lack Provineinl Representation owing to the Inability of

rovincial members, due to business commitments, to travel to
ndon. Ways of overcoming this diffienlty were explored.

6. Honoraria were awarded to BULLETIN contributors as per
the list published in the September jssne.

The meeting closed at 8.20 p.m.

Subscription Renewals

Members are reminded that due to paper rationing and
limitation of supplies it s now impossible to supply back issues
of THE BULLETIN t0 those who allow their subscription to become
overdue.  In order to prevent disappointment and to avoid
additional elerieal work at Headguarters, members are requested
to renew promptly when their subseription becomes due. The
Statement of Aceount should always be returned.

1.E.E. Meeting

There was an attendance of &bout 40 members to hear Mr.
8. K. Lewer, GOLJ, lecturs on ** The Development of Amateur
Radio ** at the opening meeting of the 1943/4 session held on
September 25 at the Institution of Electrieal Engineers. The
¢hair was taken by Mr. A. D. Gay, GENF (President), who was
supported by Mr. E. L. Gardiner, GOGR (President Elect).
Those who contributed to the discussion included Messrs,
Corsham, Milne, Starr and Clarricoats. A vote of thanks to the
lecturer was proposed by Mr. E. L. Gurdiner. It is hoped to
publish a résumé of Mr, Lewer’s lecture in o future issue of the
Bociety's Journal. = : <

Mr. W. A, Searr, ML AL (G2WS) will open a diseussion on ** Radio
and [ts Relationship to Kindred Sciences * at the mecting to be
held on Saturday, Oectober 30th, 1943, at the Institution  of
Electrical Engineers, Savoy Place, London, S.W.1. The meeting
will commence at 2.30 p.m.

is hoped that all members in the London area will support

It is
this function.
U.H.F. Group

Mr. H. H. Phillips, GW4KQ, #2 Cottrell Road, Roath Park,
Cardiff, Manager of the Experimental Section, (.H.F. Group,
regrets that due to lack of contributions, coupled with pressure
of private business, he has been unable for some months to issue
& Group Letter Budget. No. 8 Budget is now being prepared and
will be distributed at an carly date.  Members interested in
U.H.F. work are invited to communicate with Mr. Phillips.

NEW MEMBERS

Home Corporates

G2H J. F. Lroas, Glenmore, Redhoods Way K., Letchworth

GZXD Do J. Bruck, 26 Dorchester Road, Leicester.

GZYK  *A. E. Margwick, 13 Dunstable Rd., Richmond, Surrey.

G3FR A, W. Fowier, e/o Hcott & Slack, Station Road,
Sutton-in-Ashfield.

G3HM L. E. Harsis, 22 Baliol Road, Hitehin, Herts,

G3HS  D. T. Borrix, 44 High Street, Win » Bucks,

G4LD . AL TaorsTon, 110 Rastrick Common, Brighouse.

GHMW 8. THACKRAY, Gas Works House, Valley Road, Morley,

e,

GSNU  *Carr. W. B. H. Lorp, M.E.F, i

GERK! *5. 8. D, JoNES, ¢/0 Barclays Bank, Cornmarket Street,
Oxford.

GEUK  *J. TugspuLL, 12 The Avenue, Monkseaton,

ZAAR  T. Prast, 1 Park Avenue North, London, N.8.

2AFX E Harnis, 26 Queensberry Road, Salfsbury.

2AJH  J.T. THORNTON, 11 l;unr;fe Av., Birkby, Huddersfield.

2AXG  *F. A. Hortox, 14 Broadlands “"n_\f, Now Malden, Sy.

ZAXH *H. A. Woops, 34 Blackpool Rd., Ribbleton, Preston.

E. B. POWELL, 42 Colebrook Close, London, 8.W.15.

2BQV  E. H. RitcH®Gs, Links View, Croft Blmat; Bastip.

2001 A. G, MENEAR, 25 Kensi n Road, King's Lynn.

SPDHB 1. J. HARGAN, 8 Epworth St., Park Av., Londonderry.

2DLL A, H. Hiniyax, 128 Union Street, Dunstable, Beda.
{Home Corporates) B.R.S.

8785 E . PIROTET, 20 Hindes Road, Harrow, Middlesax.

E. A.
6786 W. D. Dixig, 7 Charlton Road, Kenton, Middlesex.
J. 8. Eunis, 51 Raffles Road, Birkenhead, Cheshire.
67TR8  J. WeapEx, 40 5t. Dunstans Road, Bristol, 3.
0780 R. F. A. Hores, 25 Cairnfleld Avenus, London, N, W.2.
D.J. CLARKE, Hatch Pk., Hoteh Beauchamp, nr. Taunton.
J. W, DriNg, Home Office Regional Wireless Stn., Kippax.
A. W, BrrGovNE, 10 Arlington Road, London, W.13.
L. WELLBORNE, 77 Ovington Grove, Neweastle-on-Tyne, 3.
W. A. Bmicock, Avondale, Sandsend Road, Davybulme,
Urmston.
E. D. Aprams, 41 Charlotte Road, Birmingham, 15.
. Wirgow, 13 Brocklehurst St., Moston, Manchester, 0.
. L. ORSBORNE, 3 Green Lane, Peterborough.
W. H. HACKNEY, B.Sc., 4 Burnham Close, Enfield, Mdx.
8./Ldr. W. H. GEORGE, D.F.C., 8 Collingham Road,
London, 8.W.5.
L. W. Barnrert, The Rosary, Rly. Approach, Burgess Hill,
W. 8. Caxpy, b5 Three Beaches, Palgnton, South Devon.
6802 R Fursess, 110 Newhey Road, Rastrick, Brighouse,
A. T. BrErr, Latimere, Kenilworth Hoad, Fleet, Hants.
6304 8. ;E‘ RICHARDS, H.h:l::liwiulc, Wembdon irllll, Bridgwater,
somerset.

6205 E. H. Brren, Crackenthorpe, Skinburness, Carlisle.

65068 F. Lazgsny, 447 Bradford Rd., Birkenshaw, nr. Bradford.
#8307 D, CLiFr, 60 Rooley Crescent, Odsal, Bradford.

6808 W, A, D, MEARS, 104 Chadacre Road, Stoneleigh, Surrey.
6800 C. H. PHILLIPS, 22 Kershaw Lane, Audenshaw, Lancs.
68810 J, H. GipMax, 256 Moorton Av., Burnage, Manchester, 19.
6411 J. KELsALL, 61a Shipston Road, Stratford-on-Avon.

6812 1, J. HaArVEY, 1356 Bearwood Road, Smethwick, 41.

6813 D. K. J. TERRY, 45 Harefleld Road, London, 8.K.4.

6514 R, C. Watkins, 56 Park View Road, London, 8.E.9.

8815 D. A. YoUNG, Seaman’s Lodge, Minstead, Lyndhurst.
6816 K. Wanees, 256 Thornton Road, Carshalton, Surrey.
G817 ]‘{ E. CARTWRIGHT, 18 Harris Road, Bexley Heath.

J. Rooewrs, 14 Gonville Avenue, Croxley Greem,

Rickmansworth.

A CORDIAL WELCOME IS EXTENDED TO THE

93

MEW MEMBERS WHOSE MAMES ARE LISTED

T. A. BAMPFIELD, 114 Elsenham Road, Grimsby.

I. E. ATrwoon, 5t. Andrews, Worcester Rd., Malvern Link.
H. D. SCRAGG, 78 Camp Hill Road, Nuneaton, Warwicks,
E. A, Woop, 59 Kerrysdale Av., Gipsy Lane, iclo.calnr.
J. D WaiTE, 33 Council Houses, Gresford, nr. Wrexham.
gi. WALKER, § Chester Street, M‘Il!diubmuuh, Yorks.

D.

H.

H. RicHEs, 28 Croas Mead Avenue, t]reoufqrd, Mdx.

H. C. CLARK, 25 Clapham Road, London, 8.W.9.

W. Fraxmax, 258 Girdlestone Road, London, X.19.

J. H. Joxgs, 3 Millstone Lane, Barnack, nr. Stamford.

G. Hoca, 15 Dunstan Read, Tunbridge Wells,

E. H. GoLpsmiTy, 34 Amoy Street, Southampton.

J. C. HEMMING, 21 St. Mary's Square, Ayvlesbury.

H. M. BEAVEX, 23 Alum Chine iﬂa’d, Bournemonth West.

G J. Prepog, 14 The Greenway, Rayners Lane, Middlesex .

S, AL ForDHAM, ¢ /0 9 Devonshire Rd., Newbury Pk., [Iford.

J. AL DeXMAN, 1 Fullands Road, Tannton,

6838 E. 4. D. WiLLs, 52 Harland Avenue, Sideup, Kent.

E. ¥. Voo, 81 Emerald Street, Leicester.

A. W. FRENCH, Greenbank, Hawkshead, nr. Ambleside.

I‘L-'”HCGUW&.". T 8t. Leonards Drive, Woodlands Park,

"imperley.

G. E. ARMITAGE, Alton, Woodland Road, Sherwood Hall,
Mansfield.

6841 AL J. Rawnivgs, 20 Melbourne Rd., Bishopston, Bristol, 7.

Jo GRAY, efo Mr. G. W, Gray, East End, Sedgefleld, nr.

Stockton-on-Tees.

G. I. WiLsonN, 2 Springwell Av., North End, Durham City.

W. D. BOTTOMLEY, 88 Barassie Street, Troon, Avrshire.

F.J. G, STocEWELEL, 27 Homestead Road, London, 5. W.6.

AL G. BmerT, Murett, Hoad’s Hill, Fareham, Hants.

J. P, EVANS, c/o Roberts Bunneys, Ltd., hiuat}'u Hireet,
Liandudne.

E. Oupuas, 14 Longwaod Av., Nangreave Rd., Stockport

F. STOCKBURN, 40 Netherburn Road, Sunderland.

E. G. BRADFIELD, School House, White Waltham,
Maidenhend.

R. W. N. Masox, 22 Broughton Avenue, Avlesbury.

J. T. UPPERTON, 7 Greenways Crescent, Shoreham.

G. U, BROOESBANK, 37 Station Road, Crossgates, Leeds.

J. W, Fox, 54 Church Street, Royston, nr. Barnsley.

AL Huesarn, Old Barn Farm, Cinderford Lane, Hailsham.

A, J. ROL¥E, 0 Manor Crt., Guomersbury Av., London, W.3.

* Denotes Re-elected to Membership.,



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

DoxaTIoNs.—The General Secretary acknowledges with thanks
on behalf of Council, recelpt of donations from :—G. R. Scot
Farnie, GWSFI, £3 3. ; J. J. Shaw, 5319, 10s. ; R. B. Holman,
2DYM, 108, ; A. C. Bryant, 3999, 2s. 6d. ; G. Trotter, 4461, bs. ;
R. B. Cawkell, 4072, £5; A. B. Hodgson (Archbishop Holgates
Grammar Sehool, York) 16s. ; C. Coates, GHOS, £1 1835 * The
Two of Us"—* H* District, 10s.; F. W. Cole, GdGX, 5s.;
J. Ellis, G3GM, 108, ; Miss M. Butters (daughter of GGUR), 108, ;
A. Hine, 4433, £1 1s.: Mrs. K. D. Ayers, 5s. 1 Anon, 6s. 2d.;
E. L. Wright, G3SI, £2 2s.; Cranwell Meeting, €4 6s.; W. P.
Mitchell, G2TM, be.; G. V. Catt, G4FV, 108 ; J. P. Blair.
GMGFT, 108, 6d.; A, E. Ashfold, GW5AB, 63, ; K. Fowler,
VEAGVO, bs.; District 15 Dinner, £4 2s. 6d. ; Anon, 8s. 6d.;
District 13 (per G3STY, 138, 4. ; R. N. Lawson, GSEK, £1 1s.;
. Arnfield, G3LX, 10s. Receipts to date £921 16s. 0d. Ex-
penditure to date, £467 17s. 9d. Balance in hand as at
September 30th, £453 18s. 3d.

JOOKS AND GAMES.—Mr. C. H. L. Edwards, GSTL, Speedways,
Bartholomews Lane, Sudbory, Suffolk (Hon, Administrator ol
the R.S.G.B, P.O.W. Fund) again appeals to members for books
and games. Gifts should be sent to him at the above address,

PARCELE.—Due to the Italian situation no parecls were sent in
September to members known to have been in Italian prison
camps up to the time of the Armistice. Those who were trans-
ferred to Germany will receive pareels as soon ag their new
addresses are known. Parcels were sent in July to 23 members
and 5 non-members, in August to 24 members and 5 non-members,
and in September to 17 members and 5 s=-miembers.

A DELIGHTFUL GESTURE.—Little Marguerite Butters (aged 11},
daughter of GOURB, sent the Fund a donation of 10s. which
represented the proceeds received from the sale of milk jug covers
and iron bholders which she made hersell. Thank you, Marguerite.

Book Reviews

WoRKED RADIO CALCULATIONS, By Alfred T. Witts, AM.LE.E.
"t 3 08 6.

This publication will prove of much valoe o Radar and
Wireless Mechanics, as well as to those students who find that
the most difficult part of their ab indtio course is the mastering of
mathematical equations. Mogt of the important formulm met
with in radio servicing and wireless operator-mechanic courses
are included and several examples are given of each formula,
especially the fundamental ones.

The book eontains elght chapters which deal with Current,
Voltage, Resistance, Meters, D.C. & Batteries ;. Electro-
magnetism,  Inductance,  Trar Conidensers  and
Capacity ; Reactanee, Impedance, Resonant Frequeney - A,
and Power ; Thermionic Valves ; Receiver Cirenits and Gain,

There are no leas than 302 worked examples, many of which
are illustrated by diagrams.

The arrangement, style of presentation and practical treatment
will appeal to all interested in radio ealenlations.

TesTiNG RADIo SETS. By J. H. Reyner, B.8e., A.C.G.L, D.I.C,,
AMLEE. Chapman and Hall ; 15s.

This fourth edition of Mr. Reyner’s standard work, is really
deserving of a pew title to differentiate it from earlier editions.
The eomplete change in radio technigue which has taken place
during the twe yenrs since the book was fiest written, has
necessituted a major operation in preparing the new edition. As
the author points out in his preface the testing of receivers s
now n highly specialised business usually earried out in well-
equipped  workshops.  Even the individual service-man who
Jocates, and possibly rectifies, faults on the spot, has, to-day, to
be equipped with a wide variety of instruments, such as Signal
Generators and Outpot meters, iF he I8 o operate efMciently.

In previons editions Fault Finding and Laboratory Testing
have been treated ns separate and distinet funetions, but now
that modern test equipment is more generally available Mr.
Reyner has very wisely abandoned the division between the
work undertaken by the service-man and that earried out by the
laboratory worker. 5 4

The author introduees his subject by stressing the need for
gyatem. General testing methods are deseribed and reference j
made to signal generators, C.R.O's and audio oscillators.  Later
chapters deal with Meters, Generators and Indicators, A.F. tests,
Tining tests, R.F. testa, Superhet tests, mains apparatus, short-
wive tests, Recoiver tests, and Component tests. The C.R.O. is
dealt with at greater length in Chapter XIT whilst the Iast
chapter, and one of the most interesting, deseribes some curious
faults noted by the author. The Appendices deal with Tims
Constant, Resistanes Condenser Networks and Negative Feed-
back. Tho book containg ten pages of plates depieting modern
test gear and a large number of line dingrams. J.0.

Hospitality Offered

Talr, amdd Mra, H. W, Simpson, GEDI, will be glad to welcome
members ab their new home ** The Green,"" Chipping Warden.

Crowded Out

Wo regret that due to pressure on our limited space, Part IT of
“na0, Supplies,” Part 1L of * Valve Vade Meenm,"” as well as
the names of a further 150 membars recently elected, have been
erowded out from this fssue.  We hope to Include these features
next month,
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RELAYS

The wide range of Londex Relays
includes a variety of
TYPES APPROVED

by
MINISTRY AIRCRAFT
PRODUCTION, AIR MINISTRY
and ADMIRALTY.

Ask for details and leaffet, SPN/TR.

LONDEX LTD.

MAMUFACTURERS OFRELAYS

Multiple Contace
Relay L.F
Anerley Works, 207, Anerley Road, London, S.E20
"Phone: 5YDenham 6258,9.

EXCHANGE & MART=-ADVERTISEMENT RATES

MEMBERS' private advertisements 2d. per word,
minimum 3s, TRADE advertisements 4d, per word,
minimum 6s. Box Numbers: 6 words, plus 1s. TERMS:
Cash with order. Allcopyand payments to be sent direct
to Advertisement Managers, Parrs Advertising Litd., 121
Kingsway, London, W.C.2, by the 30th of the month for
following month's Issue.

ALL KINDS OF PRINT.—Send your enquiries to GOMN,
Castlemount, Worksop.
BULL]‘}'[‘I.\'-"\.—H?} copies, 1920-1040 ; .8.T., 85 copies,
10851838 1 R.8.G.B, two-valve recoiver chassis with valves |
six onk cabinets ; BG2L56 valve, new. Offers to Box 230, PARRS,
121 Kingsway, London, W.C.2,
F‘UUH‘[‘EEN numbers  Electronie  Engineering, 1041-2 ; 10
numbers Radio, 1042-3 ; P.OE.E.J. 1040 to 1843 complete.
Over 10s. secures int.---ﬁ'.u..slq'i', Henstridge, Templecombe,
Romerset.
(‘iﬂH P disposing all equipment ; unused three yehrs due absence
X oversens. Best cash offers aceepted, BULLETINS since March
1034 to date, Televigion since Jan. 1036, Eddystone V. and
speaker.  Frequency meter.  (Jan.—Feb, 1040 “ BuLn ™). Pre-
solector (Jan. 1941 “ BuLn ). U.S.W. Convertor. High voltage
transformers, condensers, meters, Brown's ** A" "phones, tools,
kevs, components, Enclose S.A.E. for reply.—F. /0. WiMnUsH,
** Staybrite," Grange Rowd, Bishopsworth, Nr. Bristol, Somerset,
q,\L‘I-:,—u" Radiolab ** set tester and analyser, £12 10s. Everett
M Edgeeumbe 28 rage A.C/D.C multimeter (1000 0.1V,
£12 10s. * Radiometers ™ condenser amd  resistance bridge
(with valves, no justructions), £3. ** Wearite " A.C. valve tester
and analyser (used with separate Itimeter), €10,
Oseillator, ecommunications reeciver, auwtomatic
BIRtS 4630, 2 Meads Road, N.22. Bowes Park:
9 po b
SALE.—1930 Hallicrafters SX18, 0
bandspread, BFO. ete.; in working condition but vpeeds
slight attention. Dollond students microscope, mack focussing,
1 evepiees, 3 objectives, wooden case and 65 biological slides.
Thirty-four Wireless Worlds, 1933-9 and 1040, and 41 indexes.
Wanted. July 1041 Wireless Weorld, 1042 index. Tel/Elect Engs
1040-41. Offers and details to 2BV H, Sandwyeke, Sandpit Lane,
5. Albans.
‘V_.\XT]-: D.—Choke and swinging choke 250 milliamps ; 2, type
131 T.0.0, condensers, or similar ; transformer 2,5 volts

Wanted :
changer.—
2140 (after

valves, crystal filter,

=

10 amps. Details please—PESTELOW, Finedon, Northants.
"V,\N’I'l".l].—’l'_\"p{- 83 walve ; metal chassis, 174 = 104"

O=100 or 0=200 m/a meter, flush patiern. Adjustable
insulated brackets, Eddystone type, or other good make,—GGTC,
Tep RoOwWLEY, 20 Leason Lane, The Scotlands, Wolverhampton.
"'. FANTED.—Serviee manuals, any make, for use by Service

Engineer.  Genuine need. Good  price  paid.—MYERS,
17 Rockeliff Road, Rawmarsh, Rotherham,

TANTED.—Clean copy of Juhnson and Phillips Transformer

Book, Lacey and Stigant—WELCHMAX, b Leighwood, The
Folly, Chippenham, Wilts,

‘.. TANTED.—100 K.C. erystal 3 o-1 M.A. meter.  Stato make,
condition and price.—GSWN, 30 Ransome Hoad, Ipswich,

PATENTS AND TRADE MARKS
KI NG'S Patent Agency Ltd, (B.T. King, G5TA, Mem. R.5.G.B.,
Reg. Pat. Agent), 146a Queen Vietoria Street, London, E.C.4.
Handbook and Advice on Patents and Trade Marks free. f’!wua:
City 6161, 50 vears' refs.

NEW VALVES, Firstgrade,leading makes, at Pre.War Prices,
Pllll.t_‘l) Components. Fixed condensers and resistors. Mains

transformiers. Parcels of assorted components.  Seo oar
adverta, June and Angust issues.—E. H. ROBINS TRADING
CO., LTD,, 44 Kvle Crescent South, Whitebareh, Glum.
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The Candler System of Morse Code Training!

If you wish to becomea proficient W /T Operator,
or, if you are already an Operator and desire
to increase your present sending and receiving
speeds as well as to improve your technigue,
then apply for a copy of the Candler ** Book
of Facts.”"

Mumerous students trained by the Candler
system are now W T Operators in the ARMY
—MNAVY—AIR FORCE and MERCANTILE
MARINE. Some students are now giving in-
struction in the Morse Code and others are
doing W /T work of national importance.

Full details of the Candler Courses are given in the
““ Book of Facts."' FREE on request.

The JUNIOR Scientific Code Course is for beginners.
Teaches all the necessary code fundamentals scientifically,
The ADVAMNCED High-speed Telegraphing is for
operators who want to increase their wpm speed and
improve their technique.

The TELEGRAPH Touch-Typewriting is for those
who want to become expert in the use of the typewriter
for recording messages or for general commercial uses.

Code Courses supplied on Cash or Manthly payment terms.

¢ Read these extracts from letters sent in by Candler students.

| have only just started Lesson 3.
It may Interest you te know that
sametimes | can read code at about
12 w.p.m.”" Ref. 526. A.H.

"1 am still getting an alright with
the course, and | find that my receiving
speed has increased to 15 w.p.m,, and
my sending to |B w.p.m.'
Ref. 8032. R.E.G.
| am svaking more progress than
| ever anticipated. . . . | am now
doing over 20 w.p.m., thanks to the
course.'” Ref. 9687. W.D.
** Just a few lines in appreciation of
your course which | have been raking.
| am glad to say that | have sac for and
passed the P.M.G's 'Special " Certi-
ficate. . . . I shall certainly recommend
vour course to all." Ref. B122. D.C.

**| had no knowledge of code before

taking the Candler Junior Course,’

now | have a perfectly spaced sending
speed of 26 w.p.m., and a receiving
speed of 15 w.p.m. | think this proves
to the full the absolute value of
Candler training. . . . | obtained my
P.M.G. *Special * Certificate and am
going to sea very shortly as 2nd Radio

Officer in the . . . Co.
Ref, 7925. AH.M.

| am pleased to state that | have
already found a marked improvement
in bath sending and receiving, and all
my former difficulties have become
less and fess. After only two [essons
| can now send 5 w.p.m. faster and
receive two or three letters behind.'”

Ref.9248. T.C.

**1 have improved beyond all my
wildest expectations and in a recent
test under R.AF, conditions and
supervision, | passed 100 per cent.,
sending 35 w.p.m., receiving ditto.
| have werked entirely on my own.'

Ref. 7838. WP,

J. Clarricoats, Sec., Radio Society
of Great Britain, says : "' | regard
the Candler System as being the most
important system of its kind and
already large numbers of Members of
the Radio Society of Great Britain
have intimated to me that they are
studying the course of instruction
with a view to preparing themselves
for service in one branch or another
of H.M. Forces.”

The originals of these and many similar
letters can be inspected at the London
fce.

Send for the Candier ** Book of Focts.""
FREE on request.

THE CANDLER SYSTEM Co. (Room 55) 12| Kingsway, London, W.C.2.

ot

THE GENERAL ELECTRIC CO. LTD.,

Value proven by long service

INDUSTRIAL APPLICATIONS
THERMONIC TESTING SETS
ELECTRO MEDICAL EQUIPMENT
VITAL COMMUNICATIONS and

WARNING SYSTEMS, Etc

Magnet House, Kingsway, London, W.C.2
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Interchangeabie Coil Uniids
versus Sl ched Coils

Tiw Eddystone designers have elim-
inated switch contact trouble and
dead-end effect by the use of separate
coil wonits, ensuring the wmost
reliability. In addition the frequency
range can be considerably extended.
In place of the commonly used range
of, approximately, 26,000 to 600 Kc s,
the 338X covers all freguencies (rom

31,000 to 40 Kc s.

Complete technical details available in 30-page
Instructionol Booklet on ** 358X " including all
circuit values. Price 2 6, post free,

THE RECEIVER MAY BE INSPECTED
berween 9 a.m. and 4 p.m. (Saturdays, 9 a.m.
to 12 noon).

14, SOHO ST. LO NﬁON. W. |, Phone: GERrard 2089

Printed in Great Britai for the INe. RADID SOCIETY OF GREAT BRITAIY, Now Buskin Houss, Litthe Russall strect, Lowdon, W.C.1,
by mle desepl Cangton & sobs, Lil, 64, Fleet Strect, Lomdon, 1504,
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