=L == i

B.S.G.B - COPYRIGHT - PRICE /6

BULLETIN

JOURNAL OF THE RADIO SOCIETY OF GREAT BRITAIN

August 1944

The original front cover for this edition was not available.



The original front cover for this edition was not available.



R.5.G.B. BULLETIN

OFFICIAL JOURNAL OF THE INCORPORATED RADIO SOCIETY OF GREAT BRITAIN

Published on or about the |15th of each month.

P

General Editor: JOHN CLARRICOATS.

Editorial Office:
NEW RUSKIN HOUSE,
LITTLE RUSSELL STREET, LONDON, W.C.1.

Telephone: Holborn 7373.

Issued free to members.

Advertisement Manager : HORACE FREEMAN

Advertising Office:
PARRS ADVERTISING LTD.,
121 KINGSWAY, LONDON, W.C.2

Telephone: Holborn 2494

Honorary Editer : ARTHUR O. MILNE,

VOL. XX.

AUGUST, 1944

No. 2

BRITISH AND AMERICAN LICENCES
COMPARED

T is still mueh too early to forecast the conditions

which will govern the re-issue of experimental radio

licences after the war, but the present time seems
appropriate to refer briefly to some of the differences
which existed in pre-war days between amateur radio
as practiced in Great Britain and the United States
of America.

Judging by the number of enquiriea which are
received at Headquarters very few new members
possess more than a hazy knowledge of how licences
wera obtained before the war, Fewer still seem to
know that each Government possesses the right to
define the conditions which will apply when issuing
amateur experimental licences,

British amateurs are licenced by the Postmaster-
General to conduct erperiments and they are not
permitted to send or receive thind party messages
which would infringe the Post Office monopoly of
communications. In the U.S.A. control is vested in
the Federal Communications Commission, a Govern-
ment Authority whose primary function is to see that
amateurs conform to certain International and
National regulations.

American amateurs are permitted, nay encouraged,
to handle third-party traffic, with the result that
interest in this aspect of amateur radio ranks high
with our friends across the Atlantic. The remarkable
achiovements of American amateurs in times of
national ecalamity (floods, hurricanes and the like)
have sarned for them high praise from the leaders of
American publie life. It has also done much to
present American amateur radio in a favourable light
to the general public. It is extremely doubtful,
however, bearing in mind the small area of the United
Kingdom, whether British amatears would, at any
time, show a great interest in local traffic handling,
although the opinion has frequently been expressed
that if non-commercial message handling were
permitted, it would do much to improve the standard
of operating.

The question of power has been for many years a
topic for discussion whenever British and American
amateurs meet. Recent correspondence published in
QST shows that even in America many are of the
opinion that the pre-war maximum power of one
kilowatt permitted to United States amateurs, was
too high, but it is not our business to discuss the
pros and cons of that particular problem, Acenstomed
as we are to think in terms of 10, 25 or perhaps 50 watd
licenees, it is not easy for many readers to visualise the
type of power pack required to produce, say, 500
milliamperes at 2,000 volts, Certain it 1s that the

AVEraZe Pre-war British t‘.xperinmnter ecould not have
afforded the equipment needed to produce an input
to the final amplifier of 1,000 watts even if he had
possessed the necessary permission.,

Since 1919, the British amateur has been required
to pay. in hard cash, for the right to operate an
experimental station. In addition he has been charged
a small fee for his Morse Test unless he has been able
to produce evidence of his proficiency in that respect.
In pre-war days British amateurs who were licenced
to use L0 watts paid £1 per year. Those authorised o
use 26 watts or higher power, paid higher fees. In
America no fees of any kind were demanded, yet there
were approximately 40,000 licencees in that country
compared with 2,500 in the United Kingdom.

Onee granted, a British amateur retains his licence
for all time, provided (a) he behaves hims=elf, (b) he
pays his annual licence fee, and (¢) he * misses " a
war! In America an application must be made
periodically for the renewal of every licence. A
British licence is issued to an individual, and the
holder alone is allowed to operate the station covered
by the terms of the licence, unless he has special
permission to employ & second operator. In the
States two licences are issued, one, the operator's
licence, which permits him to operate any licenced
U.5. amateur station and the other, a station licence,
which permits the owner to instal and operate his own
station under a Government issued trnli.sigu,

Whereas British amateurs are required only to
satisfy the G.P.0. that a radiating licence is necessary
for their experiments, American amateurs must pass a
technical examination.

No restrictions are placed upon the experimental
activities of British amateurs, telegraphy and
tnlophon}' |)l;\ing p(?l'lllil tel on all licenced bands.
American amateurs, on the other hand, are required
to pass quite stiff examinations prior to permission
heing granted to use telephony and the v.h.f. bands.

British amateurs do not enjoy the use of the full
international frequency allocations ; certain small
“guard 7 bands, a few kilo#yeles wide, being kept
free in order to prevent any **edge of the band ™
transmission interfering with neighbouring services.
American amateurs may use the full width of the
internationally allocated bands.

Such are some of the chiel differences which exist
between amateur radio in Great Britain and the
United States. Whether they will continue after the
war, no one cansay. Weshould, however, be interested
to read the views of members on any matter concerning
licences, but as paper is scarce please b hrief, Finally,
it is of little use at the present juncture putting
forward bright ideas for obtaining wider frequency
bands ! ! J.C.
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NEGATIVE FEEDBACK IN TRANSMITTERS
AND RECEIVERS”

By H. A. M. Crark, B.Se.(Eng.), AM.LE.E.

PART II—APPLICATIONS OF NEGATIVE FEEDBACK IN TRANSMITTERS AND RECEIVERS

AVING reviewed the basic principles involved

in the use of negative feedback, attention can

now be given to the application of these prin-
ciples to the design of receivers and transmitters.

The Use of Negative Feedback
Circuits

Effective use can only be made of feedback circuits
where amplification is available. The ways in which
feedback can be introduced into amplifier cireuits will
therefore be considered first in a general way. Any of
these circuits can then be applied to the various forms
of amplifiers which go to the make up of transmitters
and receivers, provided due attention is paid to the
frequencies at which such amplifiers operate.

Current Feedback

The introduction of negative feedback into single
stage amplifiers or into a single stage of multistage
amplifiers will be discussed first.

ne of the simplest
forms of eircuit is that
shown in Fig. 3 (a).
An independently
heated triode is given
a cathode resistance
in the manner nsually
adopted for providing
grid bias, except that
the condenser which
is normally connected
from cathode to earth
is omitted. This re-
sistance R can be
considered as being in
series with the anode
load Rg, although the
anode supply appears
between them. The
anode load current
therefore flows
through it. Bj corres-
ponds, therefore to
the resistance rg in
Fig. 2 (b). (See Part I.) The A.C. component of the
anode current produces across By a voltage drop of Vy
which is the feedback voltage and is in series with V;
across the grid and eathode of the valve.

If the input voltage, V; is such as to drive the grid
in & positive direction, the anode current will increase
and so drive the cathode positive. The grid cathode
voltage is thus reduced by the voltage Vy, i.e. the
feedback is negative. " )

Tn this circuit the value of B as given by equation
(9) is equal to g;—

Tt should be observed that the symbol p as used in
Part T, referred to the overall effective voltage amplifi-
cation of the portion of the amplifier over which feed-
back is applied, and should not be confused with the

s A read to the membership at a meeting of the Society held
on Aﬁ;{:;m, 1944, at the rndt?mﬁou of Electrical Engineers,
London. (Part I appeared in the July 1944 iztue.)

in Amplifier

(@

Fig. 3.

Three circuits using Current feedback : (o) Introduction of Current feedback by
means of bias resistance (R,) ; (b) Feedback resistance less than bias resistance ;
(c) Feedback resistance greater than bias resistance.

amplification factor of the valve itself. If the triode
in Fig. 3 (a) has an amplification factor equal to w,
and an anode impedance of R,, then

— - .R3 e
=t Ry + Ry
This is the correct value of @ to use in all the ex-
pressions in Part I when evaluating the change in
gain, distortion, and impedances.

Exactly the same circuit can be applied to pentodes
and beam tetrodes. In such cases the value of the
stage amplification can be taken as

k= gls
where g = mutual conductance in amperes per volt.

As already shown in Part I, the use of current feed-
back will increase the effective anode impedance of
the valve. This increased anode impedance must be
taken into account in any considerations of matching
the valve which may arise when the feedback is used.

The use of an

+ unbypassed hias

resistance as in Fig. 3
(a) limits the wvalue
of Ry, and hence the
amount of feedback
in use, to that requir-
ed for correct biasing.
*If less feedback
than this is required,
part of the cathode
resistance can be by-
passed by a condenser
asin Fig. 3 (b). Here,

the condenser O

short eircuits the
A.C. voltages across
Rz and hence the
fb} © feedback resistance,
consists of Ry only
although the bias
registance comprises
Ry + Ra. -
o It may be that
more feedback is required than is provided in Fig. 3
{a). To do this the circuit in Fig. 3 (¢) can be used, In
this arrangement the total cathode circuit resistance
of Ry and R: is the feedback resistance, while the grid
bias is tapped off R only (which should be made equal
to the normal bias resistance) through a resistance R
which is made high compared with 2. The condenser
(7} is proportioned so that its reactance at the lowest
frequency of interest is much larger than Rz, This
effectively connects the lower end of the input
transformer to the bottom of Rz for the A.C. signal
frequencies. In this way the A.C. voltage introduced
into the grid cireuit is that developed across By - Re
while the D.C. voltage applied to the grid is that
dropped across Ry only.

Such circuits can be used when the grid is driven
from a resistance or choke coupled ecircuit equally
well as from the transformer coupled cireuit shown in
Fig. 3.
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Voltage Feedback

Fig. 4 (n) is an example of voltage feedback applied
to a single stage. Although a triode is shown for
simplicity, & tetrode or pentode can equally well be
used. This time the valve is given a normal cathode
resistance for biasing purposes, but it is shunted by
a large condenser 7 8o that there is no A_C. feedback
voltage across it. Across the anode eireuit is connected
& pnir of resistances R and B3 which l.'OrI‘EIIP-CIIlI! tory
and rz in the block diagram of Fig. 2 (a). The con-
denser ('y i3 a blocking condenser to prevent the anode
voltage from influencing the grid bias. 1t should be
made large enough for its reactance to be very small
compared with K -+ e at the lowest frequency of
interest. The feedback voltage appears across /7 and
the value of § is given by,

R; y
B= Ry + s from equation (§)
When a voltage
feedback circuit of .

this type is used the
anode impedance of
the wvalve will be By
reduced as caleulated
in Part I. This fact
can frequently be
made of value when
amplifiers of very low
output impedance
are required.

The ecireuit of Fig,
4 (b) also uses voltage
feedback on the
second valve, but this
can be considered as
an example of parallel
feedback. The feed-
back voltage appears
across the same resist.
ance as the input
voltage, i.e. R due to
the presence of the
resistance Rz between
anode and grid. A ) ) ) )
blocking condenser is connected in series with Re in
order not to interfere with grid bias produced by the
cathode resistance. {

The value of the feedback ratio B is not so obvious
in this eircuit, but it ean be obtained by considering
equation (8) carefully. The value of rs is clearly given
by Rz in Fig. 4 (b) but the value of r; must he taken
as R in parallel with R; and the anode resistance of
the first stage \'alv? {R‘j}-' §

; _ 4, e |
e r1r Rp ' R; ar R4

(@)

Fig. 5.
Voltage feedback over two stages.

Fig. 4.
Two forms of Voltage feedback : (o) Series ; (c) Parallel.
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Feedback through more than one Stage

In all the preceding circuits the feedback has been
applied to the grid circuit of the same valve as that
from whose anode eircuit it is derived. The value of
it is therefore limited to the effective amplification of
a single stage. If a greater amount of feedback is
desired two or more stages can be included in the feed-
back chain.

Fig. 5 shows one possible arrangement with two
stages. When only one stage is used, negative feedback
iz obtained by feeding back from the anode to the
grid, the 180% phase-shift in tho valve thus satisfying
the required conditions referred to in Part I.

When two, or any other eren number of, valves are
used feedback from the anode of the second valve to
the grid of the first would result in positive feedback.
The well-known Franklin oscillator is an example of
such a circuit. To obtain negative feedback over two
stages, the feedback
voltage is introduced
into the cathode cir-
cuit of the previous
valve as shown in Fig.
5. 'The feedback ratio

isgiven by - 253
g * Rs:+ Rp
As drawn, there is

some additional feed-
back in the first valve
also, due to the
unbypassed cathode
registance which acts
as in Fig. 3.

Fig. § illustrates a
circuit with feedback

applied over three
stages. The feedback
{b) voltage is derived

from the anode circuit
of the third valve by
means of an arrange-
ment similar to that
ghown in Fig. 2 (e) of
Part I, in order to provide the required feedback
voltage and yet control the output impedance within
the required limits. (¥) Since the number of stages is
odd the feedback voltage can be applied to the grid
of the first valve in series with the input voltage from
the input transformer secondary.

The advantage of this particular arrangement may
be referred to here. In much communication equip-

Fig. 6.
Combined Voltage and Current feedback applied

w amplifier. The Current feedback
voltage developed across r, I3 sdded to that taken
from the tapping between r, and r,.
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ment it is desirable to operate the output stage of an
amplifier into a matched load. This may particularly
be the case when the output feeds a long line. But
very few valves will give their maximum output power
into a matched load. Most triodes have an optimum
load of from twice to thrice the anode impedance,
whilst the optimum load for a pentode is usually only
a small fraction of the anode impedance. With the
cireuit of Fig. 6 the load impedance éan be made to
equal the optimum value called for by the valve, by
a suitable choice of ratio in the output transformer
and so allow the output valve to work under the best
conditions for maximum undistorted output power.
The output impedance of the valve can then be maodi-

(a}

Fig. 7.
The Cathode Follower. The wheole of the output veltage in the
cathode circuit operates in :he&nru: circuit as a feedback voltage
th

fied by the choice of ry, ry, and r, until it equals this
optimum load. The output circuit will then be
matehed. The correct values of these components ean
be caleulated from the formule already given in
equations (13) and (14) of Part 1.

Cathode Coupled Circuits and the Cathode
Follower (10) (11} (12}

Fig. 7 (a) shows the basic circuit of a triode arranged
as a cathode follower. The operation of this circuit
has been fully dealt with elsewhere, but it is included
here as an example of a single stage amplifier in which
the whole of the output voltage (which in this case is
taken from the cathode) is fed back to the grid cireuit.
In equation (£) (B can therefore be given the value of
unity, in which case

Va ¢ I'_"f G el
Vi = l‘-i | T

The effective ampli-
fication is therefore
slightly less than 1
but can be considered
as equal to unity if @
is much greater than
1, as is usually the
case.

Putting B = 1 in
equation (11} gives
the output imped-
ance, %

p T ; ';-n i

7
In this case B, =
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U4
If . == 1 it may be said that
¢ = V; approximately.

and Z = RL:' approximately.

s approximately.
f

where g is the mutual conductance of the valve in
amps. [volt.

The cathode follower has many uses. Tts main
function is to enable a high impedance source of
driving voltage to be coupled to a load which demands
current without causing a loss of driving voltage. One
example is where an amplifier is required to drive a
Class B output stage into grid current. By using a
cathode follower, or *“ eathode driver,” between the
output stage and the penultimate amplifying stage,
the grid current can safely be supplied from the
cathode circuit without the distortion of the voltage
wave which would result if the drive were taken direct
from the voltage amplifying stage.

Since valves are now obtainable with a mutual
conductance of say 10 mA [volt they have a cathode
impedance of 1

g -0l

This means that they can be used to drive a co-axial
line of similar characteristic impedance and conveni-
ently terminate it at the same time. For low frequency
work s transformer could of course be used, but for
radio frequencies where a wide band has to be covered,
as in television circuits, the cathode follower forms a
very convenient output stage.

If the load on the eathode follower is not suitable
for carrying the D.C. cathode current of the valve the
resistance R of Fig. 7 (a) is inserted. In order not to
load the cathode cirenit, its value should be consider-
ably greater than the cathode impedance of the valve
(1/g). It may sometimes produce too much grid bias
on the simple eircuit shown, in which case a grid
condenser and leak can be used with the lower end
of the leak tapped down R to a point of suitable
biasing potential.

Phases Splitting Stages in Push-Pull Amplifiers
Although an intervalve transformer with two
secondary  windings
has been a very
popular means of
coupling an  unbal-
anced or * single-
ended " stage to a
balanced or ** push-
pull " stage, there has
been a trend in recent
yvears to use purely
electronic arrange-
ments. Such cireuits
have the advantage
of being able to oper-
ate more readily over
a wider band of fre-

= 100 ohms.

the valve anode im- ©
pedance R,
.. Output impedance
Ry

14u

The equivalent cir-
cuit to the eathode
follower is as in
Fig. 7 (b) where,

(d)

Two forms of Phase-splicting amplifier,

Fig. 8,

Push=pull voltages are produced ac the
twa anodes for a voleage applied to one of the grids only.

quencies than can be
covered by an easily
made transformer.
The now well-known
paraphase circuit was
probably the first of
these circuits  but
more rtecently feed-

L

1)
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back methods have been applied to improve the
performance of this part of the amplifier.

A method of phase-splitting which is a descendent
from the cathode follower is shown in Fig. 8 (a). (¥¥)
The two valves ¥y and V2 have their cathodes joined
to a common cathode resistance which is made very
large compared with the cathode impedance (7 [g) of
the valves. The cathode resistance consists of By and
K2 in series, so that a convenient potential can be
tapped off at this junction for grid bias through the
grid leaks Ry and By, Two similar resistance 5 and
By are connected to the anodes from which a push-pull
output  is to  bhe
obtained. Since the
cireuit iscompletely
svmmetrical, hoth
vilves will draw the ~
same  anode  cur-
rent. The * single-
ended 7 input has
its ** live " side con-
nected to the grid
of Vi through the
condenser 'y, the
grid of Va2 being
connected to ecarth
vio the condenser
('y.  Reverting to
the cathode follower
of Fig. 7 it might be
thought that 1y
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tend to force the anodes into balance and the usual
pre-set potentiometer to control the drive to the second
valve in the paraphase arrangement, can therefore be
dispensed with.

Two other arrangements using a form of negative
feedback are shown in Fig. 9. In Fig. 9 (a) V7 and V2
form a phase-splitting stage driving a push-pull output
stage Vi, V¢ The grid of V is driven from the input,
while the grid of V2 is connected to the centre-tap
hetween the two grid leaks Rz and Rz of V3 and Vi.
The grids of Vs, V3. and Vg are connected to earth
via Ry and each valve has the orthodox by-passed
cathode resistance
hinsing ATTANZe-
ment, Vi and Vg
heing provided with
. common  resist-
ance to assist  in
halancing the 1.C.
anode currents in
the output stage.

The only input
to the grid of Ve is
a feedback voltage
from the junction
of Bz and Rz This
will tend to adjust
itselfuntil theanode
swingsof Vyand Va
are balanced. The

greater  the  am-
wo I.rl| hl-'r]m\l':- plification of V7 and
exactly similarly Va the nearer
with its eathode l&) (b" balance  will  the
having the same Fig. 9 cireuit becomae,
signal on it as its i A simil irciit
:':Lilll Tho vut-hunl;.: Two Phase-splitting circuits in which balance is maintained by feeding back the e s

unbalance voltage on to cthe grid of V..

loaded not only by
Hpand B2 which are
very high compared with the cathode impedance, but
also by the cathode impedance of Vz. Assuming that
hoth valves are similar, the cathodes will acquire a
signal voltage equal to one-half of that applied to the
grid of ¥y, since the cathode impedance load of V2 is
the same as the internal cathode impedance of the
driving valve V.

Now considering the A.C. signal voltages only, if a
voltage of + V is applied to the grid of V4, both the
eathodes will be at <+ V [2 and the grid of V2 is earthed.
Thus, relative to the cathodes, the grid of Vi is at
-4 T [2 while the grid of Vo is at — V' /2. In other
words a balanced or push-pull input has been produced
which will produee a push-pull output on the anodes.
As shown in Fig. 8 (a) this output would be taken to
a push-pull ontput stage, but, if desired, a push-pull
output transformer could be used to supply the load
direct from the anode of Vjp and Ve

It will be found in practice that the outputs of 1
and Vo will not be exactly balanced since the cathode
resistance Ry — R will shunt the cathode impedance
of V2 slightly. For this reason the anode resistance
Rg can be made slightly higher than R; to give an
exactly balanced output. The greater Ry - A2 18
made, the greater the degree of balance between the
two valves, but a limit is reached in that with a given
source of anode voltage, the greater the cathode
resistance the higher will be the D.C. potential of the
cathodes and the less will be the available anode
cathode voltage.

Fig. 8 (b) shows a phase-splitting stage in which
the grid of the second valve is driven from a tap on
the anode resistance of the first, as in the paraphase
circuit. The cathodes are, however, connected to a
common cathode resistance as in Fig. 8 (a). This will

currents of V, and V, is taken from the common cathode resistance R,.

e In {a) the unbalance of the anode swings of V¥, iﬂgi\'t‘ll in Fig‘ 9 “):'
of Vi is, however, and ¥, is taken from the junction of R, and R,

In (b) the unbalance of cathade eXcept  that  the
cathodes of V3 and
Vg are connected to
o common cathode resistance RBj; which is not by-
passed, as in Fig. 8. The grid of V7 is driven from the
cathode voltage of Vg and ¥y Thus the unbalance of
cathode voltage is kept to a minimum by means of
the feadback \-'oltngl} to Va.

Tone Control by means of Negative Feedback

Although negative feedback has been used chiefly
to reduce amplifier distortion, it is sometimes used to
introduce the deliberate form of frequency distortion
generally referred to as ** tone control.”

This is achieved by putting a frequency character-
istic in the feedback path of the opposite type to that
required in the amplifier. For example if & bass loss
is required, negative feedback is introduced, which

+ 30
Ma Fama =
“ !
[
f _-5,“‘ 3
Jeine Lo S ¥y
L 3
HS, -mMa
™ Em" W
2400a
Fig. 10.

Tone contral by means of negative feedback, The impedance of thi

cathode dreuit falls at high frequencies, thus reducing the feedbacl

and increasing the gain, The magnitude of the effect is controllabli
by means of the variable resistance.
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increases at low frequencies, Fig. 10, which is repro-
duced from an article by C. Coates in the R.5.G.B.
BuLreTriy for October, 1942, (%) illustrates an ampli-
fier for a piezo-elactric pick-up. The response char-
acteristic of the pick-up was known to fall at the
higher frequencies, and the design of the amplifier is
therefore such as to introduce more feedback at low
than at high frequencies. The feedback impedance is
connected in the cathode eircuit as in Fig. 3 (¢) and
consista of a fixed 5,000 ohms resistance shunted by
a condenser of - 05 pF in series with a resistance
variable from 5,000 to 10,000 ochms. :

The amplifier characteristic is required to rise at
8,000 e /s by about 10 db in order to compensate for
the fall in pick-up sensitivity. By adjustment of the
variable resistance the use of the high frequency gain

R.8.G.B. BULLETIN, August 1944

type which drives a rectifier, the output of which is

en through a potentiometer labelled * Contrast
Control,” and smoothed by means of a resistance-
capacity filter circuit. The output of this is a D.C.
potential which becomes increasingly negative in pro-
portion to the signal. Tt is connected in series with a
biasing potential of 4 volts which determines the start-
ing voltage of the rectifier output.

The transformer to the right of the input terminals
feeds the main amplifier which consists of a triode
with negative feedback applied to it of the type
illustrated in Fig. 4 (a). Whereas in Fig. 4 (a) the
feedback cireuit consists of B2 and R; in series, with
the feedback voltage taken across Ry, in Fig. 11 the
VP4B pentode is substituted for By and the feedback
voltage is taken from the 250-ohm resistance which

‘o)
+300v.

Fig. 11.

Volume expansion using negative feedback. The amount of feedback is controlled by the anode impedance of the pentode which is
made te depend upen the strength of the input signal by having its grid potentials eontrolled from the reectified input signal.

can be made greater or less than this amount, so that
the overall characteristic of pick-up and amplifier
together may be made to rise or fall at will by an
amount suitable for tone control purposes.

Similar cirenits can be devised for bass boosting by
the use of an inductance in parallel with a resistance
in the cathode. This causes the impedance of the feed-
back circuit to fall at low frequencies, reducing the
feed-back and causing the amplifier gain to rise.

Yolume Expansion

Volume expansion, as a means of compensating for
the compression which is generally necessary for
transmission by radio or for recording, has been
accomplished by numerous methods, many of which
tend to introduce distortion. Fig. 11 shows a circuit
in which variable negative feedback is automatically
controlled in accordance with the signal strength, so
that the feedback is reduced as the signal increases,
thus increasing the gain with increasing signal. The
method, which is due to B. J. Stevens of the South
African Broadcasting Corporation, (1) is claimed to
introduce less distortion than the more orthodox type
of eircuit which uses variable-mu valves to control
the gain of the amplifier. Referring to the figure, the
input terminals are seen to be connected to the
primaries of two transformers. That on the left feeds
the grid eircuit of a control amplifier of conventional

serves as By, It will be seen that the anode to cathode
impedanee of the pentode is used as R;. The control
grid and the suppressor grid of the pentode are con-
nected in parallel and are controlled from the rectified
D.C. output from the contract control potentiometer.
As the signal rises, the two pentode grids are made
more negative, which increases the anode impedance
of the pentode. Thus the value of B; /R; -+ Rg is in-
creased, so reducing the negative feedback to the main
amplifier triode whose amplification is thus increased.
The output from the system is taken across the 250
ohma resistance via an output transformer. By invert-
ing the rectifier, volume compression can be obtained
by the same circuit.

(To be concluded)

OUR FRONT COVER

THE part that is being played in the war effore by ** AVO "™

Electrical Testing Instruments is such that it can be truly
said that they are actively engaged on the fighting and factory
fronts., They are sharing a great respensibility with a proud
sense of duty and high confidence in the future. It will be
appreciated that, under present circumstances, orders can
only be accepted which bear a Government Contract Mumber
and Priority Rating. Enquiries should be addressed to The
Automatic Coll Winder & Electrical Equipment Co,, Ltd.,
Winder House, Douglas Street, London, S.W.l. Telephone:
Victoria 3404-8.
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SERVICING COMMUNICATIONS RECEIVERS

By H. W. MiLEs (G2NK)
PART—II

The Alignment of Communications Receivers

N aligning the tuned circuits of a superheterodyne

receiver tho first unit to receive attention must be

the intermediate frequency amplifier. It is in this
part of the set that the main selectivity and gain is
achieved and the process of alignment must he care-
fully earried out if optimum results are to be obtained.
1t is advisable to leave the set switched on for about
an hour before any adjustments are made so that any
frequency drift, due to temperature changes, can be
allowed for. In the simpler types of sets, such as the
* Sky Buddy " or ** 8ky Champion,” having one or
two straight stages of LF. amplification without
erystal filter or variable selectivity, the procodure is
simple. It is generally advizable to stop the H.F.
oscillator from functioning either by removing the
oscillator valve (if a separate one is fitted) or by
shorting-out the oscillator section of the gang con-
denser, if a combined mixer-oscillator is used, or if
the receiver is of the A.C.[/D.C. type, with series
connected heaters. Switeh out the ALV.C. circuit and
feed n modulated signal of the correct frequency into
the grid of the mixer valve, the return lead from the
generator being connected to chassis.

The trimming can be carried out aurally or an
output meter ean he connected across the speaker
terminals, In either case the smallest possible input
should be used, as a slight change is more easily
noticed. In this type of receiver the L.F. transformers
are aligned ** on the nose  and no attempt is made to
trim above and below resonance to obtain a band-pass
effoct. This being so, start at the cirenit nearest the
second detector and carefully adjust each trimmer for
maximum signal, reducing the generator output as
trimming proceeds. The audio gain control can he set
at any convenient point but it is generally advisable
to use a high audio gain setting, keeping the signal
down by reducing the generator output. Go over the
trimmers a socond time to make sure that each circuit
is truly aligned and then switch off the modulation
note and turn on the heat-frequency oscillator in the
receiver, These controls usually have a small varinblo
condenser for pitch control shunted by a preset
trimmer. Set the pitch control halfway in and adjust
the trimmer for zero beat frequency. You will then
have a range of pitch frequency each side of zero
beat.

Before passing on to the alignment of signal
frequency circuits the alignment of an I.F. amplifier
having a erystal filter will be considered. There are
various methods of doing this, such as by removing
the crystal and using it in a suitable oscillator circuit,
or by leaving the crystal in circuit and adjusting the
signal generator to the crystal frequency. If the
receiver is fitted with a sensitive signal strength
meter, such as is found on the RME-69, there is an
even simpler method which will be described first.
Tune in & local broadeast station, that can be relied
upon to give a steady signal level, and with R.F. gain
fullon, A.V.C. on and erystal in series position, reduce
the acrial coupling until the signal meter reads about
half seale. In most cases only a few inches of nerial
wire will be required. The main tuning should be set
so that the band- dial reads about halfway at
resonance, The IF. trimmers can then be adjusted
to the greatest meter reading, keeping the tuning in
resonance by means of the band-spread dial. This
latter will be exceedingly with the crystal in
circuit. Lower the R.F. gain 1f the meter tends to

move off the scale. The beat frequency oscillator
can be adjusted at the same time by heterodyning
the broadeast signal. If a signal generator is used
the crystal should be switchod in as before and the
modulated frequency adjusted until the signal peaks
sharply. In some cases the note will become very
rough and if this oceurs the erystal can be switched
out when the generator sotting has been obtained, and
the alignment carried out as before. As difficulty is
sometimes experienced in getting a resonator crystal
to oscillate in a separate circuit this mothod of align-
ment is not recommended for general use. In the case
of receivers having variable selectivity, the control
should be set at the sharpest position when aligning
the L.F. amplifier.

Aligning the Signal Frequency Circuits

The high-frequeney oscillator determines the fre-
quency to which the set responds and therefore this
eircuit must be trimmed first. In normal super-
heterodyne practice the H.F, oscillator is tuned to a
frequency above the signal, equal to the intermediate
frequency. Thus if a particular waveband on a
receiver tunes from 1,550 ke (A, to 4,300 ke /s, and the
intermediate frequency is 465 ke /s, the H.F, oscillator
must operate over a frequency band from 2,015 ke [s.
to 4,765 ke [s. With normal shaped condenser vanes
it becomes necessary to fit series.padder condensers
in the tuned circuit in order that the oscillator will
track correctly. When aligning, these padders are
ad]usl.ed at the low fﬂ\q uoney ond of the band and the
parallel trimmers at the high frequency end. In the
aerial and R.F. circuits it is normal practice to fit only
parallel trimmers, although in some of the higher
priced receivers inductance trimming adjustments
are included. The gang condenser itself is usually
adjusted for equal capacity per section at all points
of the dial, either by having built-in paralle] trimmers,
or-by having one rotor vane in each section split into
segments for bending. It is generally unnecessary to
interfere with this setting.

As an example we will nssume that we are aligning
the medium wave broadceast band of a typical
communications receiver. Sot the wave-range switch
and adjust the dial to read at o point a little below the
highest frequency, say at 1,400 ke /s. Connect the
signal generator to aerial and earth terminals and
food in a modulated signal of this froquency. Adjust
the appropriate parallel trimmer on the oscillator
section until maximum output is obtained, keeping
the generator output as low as possible as in the case
of the LF. alignment. When this point is reached
retune the generator to a point near the L.F. end of
the band, say 600 ke [s., and retune the receiver. It is
possible that the greatest output will occur at a
point removed from the 600 ke [s. dial reading, but in
this case instead of leaving the gang condenser set, it
should be rocked backwards and forwards about this
point while the series-padder is adjusted for maximum
output. This may not coincide with the 600 ke [s.
dial reading, in which case return the generator to
1,400 ke fs. and retrim the H.F. end and then back
again to 600 ke [s. rocking the condenser and adjusting
the padder for maximum onge. It may be
necessary to carry out this operation three or four
times before a point is reached where correct align-
ment is obtained at each end of the band. Having
reached this point, tho r output at

(Continued on page 32)
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EDDYSTONE COMMUNICATIONS TYPE
RECEIVERS

with special reference to the 358
By Rex HeatLey®* (GHOH)

EFORE l](‘s{‘l’ihi[lg in some detail the design,

construction and manufacturing features of

certain Eddystone receivers, it may be of interest
to mention how the title ** 358  was derived. When-
ever a4 new piece of apparatus is under construction in
a factory a specification is prepared—the specification
number assigned for the instrument in question was
358, hence it became generally known by that
number both in and out of the factory.

Preliminary Considerations

Good design, construction and performance will
always receive full recognition from the users of a
communications type receiver, but the many problems
which have to be overcome during the early stages of
its development seldom receive the consideration that
is due to those chiefly responsible. Furthermore, to
most wusers, the actual ]11um|ﬁ'|r-t-url'.ng processes
invalved, are * a closed book " with the result that
the makers are regarded as only being responsible for
the faults that may develop or as being located ** at
the end " of a telephone line for the sole purpose of
giving advice upon how its performance may be
improved to the nth degree !

Assuming that such points as frequency coverage,
number of valves, ote., have heon decided a great deal
of exparimant-nl work now falls upon the Development
Department who are required to build up and test
numerous circuit combinations. The results of these
tests must be carefully recorded and filed. Time
expended in this ** non-productive ** work (which only
shows up in the final design) is usually taken for
granted by the ** man in the street.”

Only after many weeks have been spent in perfecting
the circuit arrangements is the stage reached when
exporinmntu] models or prototypes ean be put in
hand. Modifieations may even then be required before
the final (1u.-;i.gn SIMErges.

Manufacturing Problems

The next step is to ensure that the various parts
which are to be made in the factory can be produced
in sufficient quantities to meet the weekly demand that
will be made by the assembly shops when they come
into full operation. This may mean, as it often does,
the re-distribution of certain plant, and the installa-
tion of additional equipment, especially for testing
and checking purposes. An inerease of plant at once
indicates that additional labour will be required. If
this is not skilled, arrangements must be made to
provide for training so that when production gets into
full swing, the entire works are running without a
hitch, each person knowing his particular job and
carrying it out to the high standard which is essential
in order to make sure that the finished produet is a
precision instrument.

An examination of the 358 Receiver will at once
show that much time and thought have been devoted
to its construction in order to ensure that the
mechanical design is as nearly perfect as possible,
while the care that is taken with the electrical tests
and alignment is emphasised by the general perform-
ance, reliability and aceuracy of calibration.

The Purchasing Department will have to carry out
a full investigation to see that the necessary parts and

®* Late Technieal Sales Manager, Stratton and Co. Ltd.
Birmingham.

materials are available in sufficient quantity and
guality to meet production requirements, This means
that a great deal of correspondence will have to pass
between the buyer and outside firms, and an accurate
cheek made to see that if one manufacturer is unable
to cope entirely with the demand for a particular
component, an exactly similar iterm can boe obtained
from another in sufficient quantity to make good the
deficiency.

SBometimes, owing to the design of a receiver, it is
necessary for the outside suppliers to modify slightly
their design to meet the requirements, and here again
careful checks are necessary to see that the modi-
fications called for are carried out to within the
tolerances quoted on the drawings.

A system of progress chasing will have to be built
up to ensure that deliveries are made to schedule,
since any hold-up of material will be reflected in
direet proportion as a hold-up of production.

The 358X Communications Receiver.

Now that these problems have been overcome,
there remains only the work involved in getting
production under way. As the receiver takes shape it
gradually comes to the stage when a chassis test can
be carried out, and after passing this it reaches the
final test and alignment bench where it is very care-
fully adjusted to give maximum performance and
accurate calibration. The dial calibration of the 358
for example is checked in steps of 10, 100 and 1,000
ke [s. throughout its entire tuning range. The staff
carrying out this work are men with years of experi-
ence, many of whom regard radio as their hobby as
well as their chosen occupation. A particular pride is
taken in seeing that every set is as perfect as possible—
in fact the sets are treated in the same way as they
wonld be were they the personal property of the
tostors.

The 358 Receiver

The following is a description of the 358 Receiver
whiech it is hoped will be of general interest.

The receiver is of the superheterodyne type,
specially designed for consistent and reliable reception
of telegraphy and telephony signals even under bad
conditions. It requires an input of 6 volts at 1-4
amps, and 175 /180 volts at 65 mA. high tension,
which is supplied by a special power unit (3.390 or
$.390B) when operating from A.C. mains.
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For operation from a 6 volts accumulator a special
rotary transformer unit ean be supplied to provide
the necessary H.T. voltage. This unit is free from
interforence and allows the same degree of perfor-
mance to be obtained as when the instrument is
operated from the standard A.C. mains supply unit.

The receiver is now normally supplied with a band-
pass crystal filter unit and is known as the type
358X. “Priode output is available if desired, giving a
reduced audio output which, however is more than
adequate for all reception purposes.

The circuit arrangement is entirely straightforward.
A wvariable Mu pentode H.F. amplifier stage followed
by a triode-hexode mixer procedes two LF. amplifier
stages operating at 450 ke (s., a double diode triode
supplies delayed A.V.C., and operates as second
detector and first L.F. amplitier. The second L.F.
amplifier stage, which forms the output employs
either a triode or pentode, depending upon require-
ments. A fully sereened and separate stage operates as
beat-frequency oscillator for the reception of tele-
graphy signals.  The first LF. stage in the 338X
incorporates the band-pass filter unit which may be
brought into operation by means of the control
gwitech mounted in the unit itself, but having the
manual control knob located on the front panel of the
receiver.

The full operating range of the instrument is from
31 Me /s to 40 ke [s., and is covered by ten eoil units,
four of which are calibrated on the tuning dial. The
latter also has an outer 0-100 arbitrary scale for use
with the remaining six units. The dial, which is
illuminated and particularly free from glare, has been
designed to eliminate as much as possible eye-strain
over long periods of operation.

Tuning and Vernier Controls

The large centre knob, which is the tuning control,
operates a three-gang condenser and causes a hair-line
pointer to traverse the dial. The progression of the
pointer across the dinl can be controlled to give
hardly perceptible movement, and the action of the
whole component is extremely smooth and without
backlash.

The tuning control system utilises a flywheel drive
and spring-loaded Tufnol gearing, giving a ratio of
approximately 70-1. The gearing, driven through a
friction dise, is so arranged that when the pointer
(which is attached to the shaft driving the gang
condenser} is either at 07 or 100°, a small stop-pin
prevents further movement of the shaft. The friction
drive acts as a shock absorber, removing strain from
the Tufnol gears themselves. 'The high ratio of
gearing makes possible very accurate logging.

Mounted on the intermediate gear shaft, and flush
with the main tuning dial, is the vernier logging
seale ; this is marked in 25 divisions. One complete
revolution of the logging scale causes the main
pointer to move 25° on the outer scale of the main
tuning dial. Very accurate calibration can be obtained
using two check readings taken against the small dial
and the outer scale on the main dial, this check being
exceadingly useful when using the receiver for spot
frequency work. This vernier logging method super-
sedes carlier methods of electrical and mechanical
bandspreading, with their associated disadvantages.

Other Controls

In addition to the main tuning control, there are
H.F. gain, L.F. gain, beat frequency pitch, tone
control, AV.C.,, B.F.0. and H.T. on-off switches.
In the case of the 358X there is also a selectivity
switch. Two jacks are mounted on the front panel
giving high and low resistance output for telephones
or loud-speaker. The controls have their function
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clearly marked on the scales, and in the case of
those with rotary movement, stops are built in to the
actual knobs at the termination points to avoid strain
on the shafts of the component.

There remains yet one more control to be deseribed,

namely, the check meter switch control. This connects
a current meter across an appropriate shunt incor-
sorated in each anode circuit.  If a particular eireuit
15 functioning correctly the meter needle will indicate
within the limits of a black line marked * normal.”
Should the reading fall outside the limits of this line
it is an indication that the circuit is not operating
correctly and must be regarded with suspicion. In
one position of the switch the meter is connected in
the anode circuit of the Ist HL.F. valve and in this
position it acts as a tuning-dip indicator. This is
particularly useful when tuning telephony stations
with the A.V.C. eircuit in operation.

Selectivity

Adjacent channel : 2 ke fs. at 2:5 db down. 5 ke [s.
at 35 db down.
With erystal : 150 e.p.s. at 40 db.

Sensitivity

Approximately 3 pV above 1,500 ke fs.
lower frequencies.

Thirty per cent modulation for 50 mW. output on
all ranges.

Image Ratios

At 20 Me/s. 33/1; 12 Me/s. 100/1;
210/1; 4-5 Me s 400 /1; 3 Me /5. 500 /1.

Intermediate Frequency (450 kc/s.)

The L.F. transformers have received particular care
in design and are highly efficient. They are free from
drift due to climatic changes and mumntain their set
frat]lwm:_\'.

Audio Output

With standard pentode—1 -5 watts; with triode—
100 milli-watts, Two output impedances are provided
on the receiver. Telephones or loud-speaker may be
used in either jack provided their resistances are
reasonably close to the values engraved on the plate.
The output jacks are engraved 120 ohms and 2,000
ohms, which values refer to the D.C. resistance of the
telephones likely to be used under operating condi-
tions. The actual impedaneces are 600 ohms and 6,000
ohms respectively. (As a matter of interest the
impedance of 120 ohms and 2,000 ohms telephones
at 400 eyeles approximates to 600 ohms and 6,000
ohms respectively.)

Crystal Filters

Where the advantages of extremely high selectivity
are required the use of some form of quartz crystal
filter becomes essentinl. There are two distinet types
available, the single-peaked and the band-pass. The
latter type possesses many advantages and has,
therefore, been incorporated in the 358X and 400X
receivers.

Two exaztly similar erystals are used, but differing
in frequency by the width of the hand-pass required,
which is 300 c.p.s. in the case of the 358X and 250
e.p.s. in the case of the 400X. The crystals are mounted
in a special holder which itself is fitted inside the
screening box of the first LF. unit. A switch is
provided, controlled from the front of the receiver,
allowing the erystal filter to be switched in or out of
circuit at will, leaving the selectivity of the receiver
at the normal figure of 3 ke /s :

Sinee the two crystals are connected in parallel and,
the phasing condenser is adjusted to com ate for
the total parallel capacity of crystals and holder, the

8.V for

9 Me /s
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cireuit will behave as two complete ** erystal gates " in
parallel and will give a response curve having two
sharp and distinet peaks. The voltage through them
will be in opposite phase, and at the output point of
the cireuit, their combined effect will be very low. To
overcome this trouble one erystal responge curve must
be completely reversed in phase so that the phase in
the middle region becomes addative. This is carried
out quite simply by connecting the crystals in
opposite arms of a bridge circuit and balancing out
with the help of a phasing condenser.

The type of filter fitted, due to the improved
pejection of interference outside the band, leads to an
improvement in the signal-to-noise level, in fact it is
quite usual to get an improvement of 20 db over the
typical single-crystal filter. One other advantage is
the ahbsence of * ringing "' usually associated with
erystal filter circuits of the single type. This can be
simply explained, since whereas the carrier in the
single crystal filter is carefully adjusted to resonance
Wiﬁ] the crystal (an ideal condition to excite ringing)
the carrier in the band-pass arrangement normally
lies about midway in frequency between the two
erystals in use.

Band-pass crystal filters provide one other great
advantage, namely, the absence of phasing and
selectivity controls, both of which are essential with
single crystal filters. In any good design the number
of controls should be kept to a minimum.

Power Unit, Type 5.390

Input.—Controlled by switch.
40-60 eycles,

Qutput.—Six volts 1:4 amperes A.C. 175 [180 volts
at 65 milliamperes.

Rectification.—Indirectly heated full wave wvalve
rectifier.

Rectifier valve.—5Z4G or equivalent. Octal base
(international). Condenser input circuit with two
smoothing chokes reducing hum to an extremely low
level, enabling headphone reception of weak signals.

The output of the unit is connected to a special
five-way socket so that receivers using triode output,
and having a lower anode consumption, automatically
connect a 7,500 ohm bleeder resistor across the
rectified high tension supply. The connection is made
in the plug of the receiver itself on instruments using
triode valves and omitted in those using pentodes.
By this means the output voltage is maintained at a
constant figure regardless of which type of receiver
the unit is supplying.

Power Unit, Type 5.390B

This is a replacement type unit giving the same
electrical output and utilising exactly the same
components as in the type 5.360, the only difference
being the arrangement of the components and the
shape of the chassis and cover. This unit is supplied
as & standard power unit for other equipment as well
as the 358 and 400 type receivers.

200-250 volts

Alternative Models

The 3581 receiver is a modified version of the
standard 358 and is intended primarily for headphone
reception and, if necessary, battery operation. The
normal output valve has been replaced by one drawing
less anode current, and giving as a result a lower audio
output. To stabilise the voltage from the power
unit at the new load, a bleeder resistance of 15,000
ohms 3 watts rating is placed across the rectified
output.

he * on-off " high tension switch is replaced with a
similar ¢, switch controlling the dial illumination
bulb circuit.

The power unit is provided with an “ on-off
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switch on the opposite side to the output socket, this
switch being in the mains su;pply cireuit. Itisadvisable
to place this in the “ off ™ position when changing
coil units.

In the case of battery operation the H.T. switch,
located in the switch box unit, should be placed in a
similar pesition, the L.T. switch being left *““ on ™
while the new coil is being inserted. A special battery
lead is supplied when the receiver has to be operated
from batteries. This lead incorporates a small switch
box unit; o socket is fitted at the back of this unit
and the lead from the receiver is inserted into same,
thus bringing the two switches into circuit, and
providing the necessary leads for connection to the
batteries.

It is essential that hoth switches be placed in the
* off ' position when the receiver is left inoperative.
Should the H.T. switch be left *“ on " there will be a
small drain, even though the filament supply has been
switched off, due to the potential divider circuit
ineorporated in the receiver itself.

Side view of the Special Condenser Drive Mechan!sm used for the
Eddystone 358 and similar types of Communications Recelvers,

The following power supplies are required for
battery operation :—

(1) A 6-volt accumulator of sufficient capacity to
give a reasonable number of aperating hours, and
(2) a high tension unit which may consist of four
45-volt blocks of the super-capacity type, connected
in series to give 180 volts.

The type 400 and 400X receivers are based on the
standard 358 design and apart from the dial calibration
look the same. They have been produced for the
reception of signals between 130 ke [s. and 2,200 ke [s.
by means of four interchangeable coil units, and in
view of the fact that C.W. reception is the main
consideration the A.V.C. circuit has been omitted.

The intermediate frequency is 110 ke [s. and this,
together with the design of the coil units, allows a
good open dial to be utilised, giving direct calibration
for the four coil units. The output valve is a triode,
providing ample signal output for all normal com-
munication use,

The 400X incorporates the same type of crystal
filter unit as the 358X but has a band width of 2 ke [s.
in the normal position and 250 ¢.p.s. in the selective
position.

Aerial Arrangements

All the receivers described have provision for using
either the single or doublet type aerial, whilst the
usual shorting-strip connector is utilised to connect
the aerial Garmi:mlp to earth when using a single wire
feod. .

On certain models for Service use co-axial plugs are
fitted to accommodate the normal type 72 ohms
feeder line.
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For Your Bookshelf

RADIO TEIANOLOGY. i B. F. Webhber, AM.LE.E. Published
by Chapman & Hall, 11 Henrletta Street, Covent Garden,
Lu:nd.cm, W.C.2. 3468 pp 113 Illlmtntiona. Price 21s.

book is Intended to T“ something Intermediate

'hutmn elementary wnd Cull-s standard text-books. It is

practieal mther than merely heorer.lcal at. thn same time the

treatment is sufficiently advanced to se ocﬁl‘ule prepara-

lon for the examinations of the I. B-E-. BI‘II LR.E or C. & G.

Final in Radio {hmmlmlmthnl Most of the well-known radio

formule are proved first. principles and whenever possible

simpler alternatives are provided as well as the normal mathe-
matical methods of solution. Considerable space has been devoted
to the principles of modulation, whilst there is 0 complete section
on aerials and feeder lines, Other chapters deal with the Pro-

duetion of Dnmpml R.F. Oscillations by the discharge of a

condenser through Inductancs and Reslstance, Thermionic

Valves tmodﬂ. Triodes, Tetrodes, Pentodes), the Valve as a

Power Amplifier, Transmitters for Radio-T uirmnhr. Radio-

Telephonic Transmitters, Prineiples of Reception, and the

Supersonic Heterodyne.

uency nmllnhtkm and V.H.F. technique are not coverad
but no doubt future editions will include references to these two
important subjects.

Jlj'n he treatment given to aerinl systems and feeder lines will
appeal to many amateurs, and espeeially to those who, in past
years have been a little Julz:;ulmub the theory of npemt.lnn of such
arrangements as the ™ stacked " dipole. 1t is interesting to note
that the uul.hur rrn-ra apecitically to the * Windom,” one of the
most pnP tems used by radio ux‘perlmnl:ars.
** {-Bar mltchln.s ln;lSlubllnklling systems are also dealt
with at some length.

‘We are glad to note that Double superhets and ** erystal gate ™
cireuits are referred to, even If not quite so fully as we should have

We haw no hesitation in recommending this book to all who
are desirous of building-up for themgelves a foundation of sound
radlo knowledge.

- L3 »

THERMIONTC Vuﬂi CoovTTs. (Second Edition). By E. Williams,
Ph.Db., B.Eng., A.M.I.LE.E. Published wyﬂlr Isaae Pitman
& Sons, Ltd., Parker ﬁmﬂ. London, W.C.2. 208 pp., 127
Mustrations. . Price 125, 64

The appearance of a second edition of this book, has, we under-
stand, been hastened by the extensive consumption of the first
wdition by the Luftwaffe. New material includes an original

enieral theorem on Valve Osclllators, and sections on Frequeney
glml,ulat,lnu, l]a.n filled Valves, Tllnlrvhm the Kipp Relay, the
Trangitron, the Cathode Follower, Earthlng amd Ec ning, an
the Valve Voltmeter,

Those who have read the first edition need no reminding that
the object of this book is to cover all the main fypes of valve
elreults in such a way that the student may be in a msiticm to
understand, or even foresee, further developments. The book
ARSUMICS & Jedge of A.C. and of mathematics up to the
standard of a university student at the end of his second year.
To refresh the memory of those whose university days are no
more than a pleasant memory the A.C. theory used thmuuhont
the book ls numnarlm'l in the first chapter. The remaining
chapters devoted to the Thermionle Valve, Amplifiers,
]ll‘nenemtlun and Uacilluticm Detectors and Rectifiors, Frequency
Changers and Modulato

The serious student will find much to interest him in the second
edition of this well-known standard text-book.

Puvsics AXD Rapmo. By M. Nelkon, B.Ei-e (London), A.K.C.
Published by Edward Amold & Co., 41 I[lddw tree,
London, W.1. 388 pp., 507 I!Jnstnﬁnu Prlu,'

Thla book is intended ln ‘part to be a concise nl.umm taxt-
those principles of Phylim which concern Basic

It, :hmﬂd prove of value to Radio Mechanics and erelau

Operators, and to students taking the c and (. first examinations

in 'roc:h:ﬁm] Etectrlcit-y. It w as & useful text-book

for i& Behoul CertIﬁmu examination and
who dulre a know t&nr
There are no less chnptu:, each of whlch is wo!‘usaly

lustrated—a feature that will appeal especially to
generation of radio enthusiasts

mumtmnfhuuk we should like to see on lhnbnohhel.r
of everyone who mh lueu the war clouds Jift, to operate an
amateur radio station Fntls' reading ita contents he or
she will have nothing to . at some later date, o technical
examination is called for b !.!Iln G.P.0. Each chapter terminates
with & set of exercises which have been prepa not only with
eare but with a sound knowledge of the requirements of examina-

tion boards.
We predict a heavy demand for this most useful book.

Instructor Wanted

No. 111 Sunderland) A.T.C. Is in urgent need of a

o i, b peion i sl e hied
. W. E. o

fl-;ud Sunderland. Parades are held on Wednesdays ;ﬁ Fridays

from 7.16 p.m. onwards.
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Letters to the Editor

The Loom of Language

DEAR SiR,—T have been most interested In your comments,
nnd. readers’ letters, on Basic English. 1 have boen familiar with

Esperanto for some years, and next to Amateur Radio, my
favourite hobby is logy, particularly with regard to a
languages. En with its wealth of literature far above that
of any other natural language would be the best International
l.s.nmnn but with its netie and grammatical inconsistencies
has little chance of wi mp‘lanceinnu:llme Bllle
tenaciously retains the worst characteristics of Englis

As an auxiliary, Esperanto, with all its faults, ll at least
consistent, and has the great "d“““t“ﬁ of already havin F
following, and a ready-made organisation for its q:‘o:m gation.
* Basle " Esperanto could be learnt in a few wenlu.
shorter time need be spent in learning sufficient
for Amateur requirements. The latter auxiliary ([n&e y
Pellean Books, by Laneelot Hogben) is by far the mm scientifie
so far, and the Amateur will find that a great number of the roots
aro already known to him. The component umol'umtmmlo
together with the ease of the mmpnmuol‘n T.R.F. recelver, and
the result cannot be amblguous.

Amateurs who are inlemln.l in the whole guestion oﬂmgum
could do worse than read " The Loom u? unge,” in
same series as ** Mathematies for the Million.™

Yours fajthfully,
VaRIAN J. WiLgon (AL3DU),
R.N.ZAF.
- - -
Nice Work
DEAR Si,—The a n!ed utt! from Weslern Press,
anted July 5, will et otk rendact. URfrEALy,
they did not nt Jnd{v signs which werenl‘ollnwu
WLIFG ; INGK WZMX B W3JlJP; WhT WEFSC ;
Wao GNP W7 : WALOU : WSFEII.‘ WBLDQ WﬂHGK‘

WOLXM ; WaJ 0 and WOYJM.
Among the G's met durin the
4BN, 40M, 4]'E WT )
After our meet] wl’th um
sent to Western
May, 1944, issue of

1;' modnt.g Elég; ;eu : GZHY,
an

nurlam Amateurs detalls were
bearing in mind lho Editorial in the
E I!l:LLl'rl'.'r entitled ** Public Relations."

Yours fl.ithflll¥
K. T. HARVEY (G5KT).

“ Over the Air " Friends Meet

* Sinee the outbreak of the war uery litila hae been heard q!'k
British radio amateur transmitters, who, along with those of
British Empire, closed down for the duration.
rhmuummmmmumpummmmqm
enabled the radio amateur to hia pre-war know-
Iﬂ!ddm(mm{uﬂlmﬂn&dﬂnhmmm

Whu the rmmqammumu.m;w
m‘fff appreciated bm« Hril‘id radio nmdeuﬂ Ha
?umr”m air ** have now contactad each (
time, renewing and further cementing Immn{w

and letter several years prev

In 6 West Caountry town o chance meeti g bu‘wam Mr,
Napper (G5GT) and Sgt. K. H'ltmw (G5 T] the R.JI.FA. i
Mr, € arranged a meeting with W1JFG,

ish (G40M). The latler
assachussetts, 7.

M A.
(.'pl w.r.nmtén&cm.,rmwmm South Wales, who
mm .H’m of Bristol, met two amaleur frans-
m&mmawrmmm

..4 Tlg Texas, Colorado, Kansas, Missouri,
om ¥ yoming, ugmﬂ. Maine and New York.
) eard k lﬁ‘mﬂu Bt?‘dd'l me?h‘ mdteur fﬁ{‘
m}ﬁm!wn o res @ 5.
ing Surther ce Anglo-American relationship.”

Our Honorary Editor Bereaved

Sympathies are extended to Mr. Arthur 0. !(ll:rw GIMI, on the
loss of his father, whose death oceurred auldenl July 12 last.
Mr. Milne, Senior, was known to a wide cirele of el.y
He was 80 years of age and up to the time of his fatal illness had
continued his many activities. He was a licensed parochial lay
reader of the Diceese of Canterbury, and a diocesan reader of
Rochester.

Can you help?
Lt. B. A. 8. leh .N., BR85253, 28 Wordsworth Road,
arpenden, Herts

Ha lnfarmatlan on the theory and operation
of Buper-sonic Circuits. The iy reference knmrn to Lt. Platt is
an  American tion * Ultra-sonics,” by L. Bergmann,
published by John Wiley & Sons, New York.

Hospitality Offered

Mr. A. L. Cusden, G3FRB, ex-VESHT, G'D Altrincham Road,
Wilmalow, Cheshire, extends hospitality to visiting amateurs.
Telephone Wilmslow 2082,
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D.R.: H. W. Stacey (GGCI}. ' Sandleas,'” Eddisbury Road,
West Kirby, Cheshire. Hoylake 33

0 remove any mimmdnmtﬂndinz that may exist, the D.R.
reminds Seribes and T.R.8 that material for District Notes
must reach him in good time to enable him to ]]';mmm and
lx_w;m the eopy for publication and to see that it reaches H.Q. by
30th of the month preceding, publieation. In normal times
it. was possible for the D.R. to accept notea up to the 28th of the
month but in present circumstances this is quite impracticabls
and to ensure promipt publication they must reach him by not
later than the 25th. Reports frequently arrive on the 20th, and
although every effort is made to deal with them it is often
imposaible to do so. Az requested many times in THE BULLETIN,
meetings should be held early in the month if Puhllmtmn of the
proceedings is expected in the following month's issue.
- - -

Ashtosi-iunder-Lyne —The July meeting of the Ashton Radio
Society was held on Sunday, July 21 and was well attended, Tt is
intended to hold & econventionette in  Manchester durin
Beptember. Will all interested R.5.G.B. members contact GHP
at 8, Hutton Avenue, Ashton-u-Lyne so that a date and place
ean be fixed and details published in the September issue. Tho
next meeting of the Ashton-u-Lyne Radio Society will be held at
g 0., HLQ. Astral House, Stalyvbridge on Sunday, August 27 at
S0 . n:
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ISLES NOTES AND NEWS

DISTRICT 4 (East Midlands)

Deputy D.R. * Albert E. Clipstone (G3DZ), 14 Epperatone Road,
West Bridgford, Notls.

Derby and Nottingham.—The first combined meeting held at
Derby since 1939 took place at the home of GZOU on Jll?’ 30.
Those pmsunl. Inclnded BES4324 {(‘myduu). 4805 (Middles-
hrough), ZFQV (PolnrhomlmllL 4071, 5514 53, T328, TO6T,
20VY, G20U, GI0Z, GYY and GEDZ. uring the meeting
Mr. H. C. Murfitt gave an excellent talk on insulating materials
and other plasties illustrating his remarks with a dl!plny of
samples.  After the meeting the Notting-Hams led by GEDZ
took on more ** ham ** at the Ganmont Palace Cafe, thus rounding
off an excellent afternoon.  Local members are dll.D to visit the
receiving station of the Nottingham Rediffussion Co. at Dorket
Head on August 20, Meet at Arnold Bus Terminus at 2,15 pm.
Plans are under way for a visit on September 24 to a local erystal
works ; this vizit should be of interest to all members.

Leieester—At the Jily meeting held at the home of GEVD,
our host's RME 09 was on show as promised and all points under
digcussion were satisfactorily settled.

G4BU who paid a flylng visit prior to the meeting hopes to
gee us again zoon. 2HBG reported to be in Comberland will find
the climate o change after his long stay in Khartoum. A hearty
weleome is extended to new member BRS8303, and best wishes to

RY7654, who is again serving in the R.AF. Members will be
pleased to hear that the T.R. has passed his exam.

(ria BRS5605.)

IMPORTANT
NOTICE

L TR, T, ¥

CLOSING DATE FOR SEPTEMBER ISSUE AUGUST 31st
REPORTS SHOULD BE POSTED TO REACH D.R.'s
AND SCRIBES BY AUGUST 25th

Bolton.—At the meeting on July 16 we were
Sgts. Dehn (33190 and Sutton (5086) of the R.
will be stationed
them with us aga

ZRDA ealled on the T.R. rucvm.li No sooner has he removed
to Birkenhead to be near his work than his work removes itself to
Manchester |

The next meeting will he at 2DVQ, 52 Bromwich Street, on
August 20, 1044, at 2.30 p..

fuwmd —Ag8 J||l_-. and August are usually regarded as
holiday months it was felt advisable to wait until September
before holding another meeting. The date will be announced next
month, depending ukwm whether or not it will be possible to hold
the po.-@t]mnml P.D.M. in Septembefr or October. GROX.

eased to weleome
MLE, Sinee they
n these parts for some time yet we hope to have
at future meetings.

DISTRICT 2 (North Eastern)

D.R.: . A Sharp (GOKU), 56 Moore Avenue,
Bradford, Bfil. 10772,
Street, Keighley.

Donegster—GEIC having built an ECO converter using a
854 Acorn is now trying to get it down to 1} metres. BFW is
home from Egvpt.

Halifax and Sowerby Bridge—Capt. Richards, BRSAGL2,
2 Heath Park Avenue, Halifax, sucecods 2DUX as T R. apuUx
who has moved to Keighley, is thanked for his good services.
85T has been traced to GW where he was recently on holiday,

General —BRS55334 recently discovered that 7223 was llvln%mx
his hut. 4142 reports fit and well from Normandy where he
found intercst in the French domestic receivers which hmrc
continuous coverage from 13 to 2000 metres. 2HDU fro
District 17 who is working in Bradford has met WORDC. EUG
recently visited 6BX and ecomments on his excellent loeation.
News of Sheflield members would be welcomed. G3UOD.

Wibsey,
Seribe ; H. Beadle (GAU0), 13 Chandos

DISTRICT 3 (West Midlands)

DR.. V. M. Desmond (G5VM), ' The Chesinuds," Hanley
Castle, Worcester. Seribe; E. J. Wilson (2FDR), 48 Westbourne
Road, Oll{m Birmingham.

Birmingham.—O0n July 18 soma 25 members of M.A.R.S,
listened to a most interesting lecture by Mr. C. Naylor Strong,
F.R.C.8., President of M.A.R.8., on the Electro-motive foree of
the nervous system. 1t is pleasing to find that one or two R.8.G.B.
members are attending these meetings. The Annual General
Meeting of M.A.R.8. will be held on September 19 at the Chamber
of Commerce, New Street at 6.30 p.m.

The D.R. has received a letter fmm K. R. Boot who is with the
Forees in the India Command—he seems to be enjoying life
dn&plta the heat of the jungle.

—Local members are requested to contact Mr. J.
Bhnuklnnd, GEFM, 23 Richmond Road Rugby, who is wl]ljng
to arrange meetings. 2FD.

Mansfield and Suffon—There is no news this month but the
T.R. waould be pleased to hear from any local member who has
any eomponents for disposal, with a view to holding a sale.

(vin BRST171.) G8DZ.

DISTRICT 5 (Western}

D.R.: R, A, Bartlelt (GORB), 31 King's Drive, Bishopsion,
Bristol. Bristol 46960,

Bristol —Owing to unforeseen cireumstances we were obliged
to cancel the July meeting. Apologies to any who turned up only
to be disappointed. As many as possible were notified of the
ﬁlnceltntion. GHET and 57U have reeently been back for a few

OArE.

Swindon,—5254, who reports from Egham, is building a
communieations receiver in his spare time. His superior officer is
ANC, now in the Dover area, met 5VS on top of & bus,

Cheltenham and Glaucester.—If there is still any activity in these
arcas, please lot the DR have some inkling of it. B

3 .

DISTRICT 6 (South Western)

D.R.* W. B. Sydenham, B.Se. (G5SY), Sherrington, Cleveland
Road, Torquay. Torquay 2097.

Torquay~—The D.H. has received welcome amd interesting
letters from GHAK, BRS4749 and 7687. He has also had visits
from one or two members. He has not always been io a position
to give the attention he would like to visitors, but he would ask
them to realise that with so many extra duties time is very
limited these days. 1If members would write or rin n]:, no doubt

a meeting could be fixed up much more satisfacto

Taunton.—An informal meeting was held at t'l:a Y 'M'C Al nn
Sunday, July 16 when the following members
G4BN, 40M, 5AK, 5GT, 5LM, 5KT, 6LY, GW :SLR 21)1“"-', p!uu
four of our allies. 1t was deeided to hold mm:tlll:,r meetings, the
2nd Sunday in one month,-and the 2nd Thursday in the next.

The D.R. is very glad to hear that these meetings are being held
again and wishes them every success.

Members in the Taunton area will learn with regret that G2IM
has been laid up for eight weelks but is now on the mend, We all
wish him a very specdy recovery. GHSY,

DISTRICT 7 (Southern)

D.R.: W. E. Russell (G5IWFP),** Milestones," Mayford, Woking,
Surrey. Waoking 1580.

Bournemouth—The meeting on July 23 was attended by
GZEU, 2N8, ex-2RZ, 3BM, 4MY and BRS6494. 2NS ran the
proceedings and a F.O.W, Fund collection raised 10s, Next
meeting, Saturday, August 26, 3 p.m. at 2HNO, 45 Parkwood
Road. GZDP and 6CJ have been here on vacation,
Croydon.—TLocal meetings are being continued in spite of the
Doodle Bug.” 4150, in & Jetter to 2DP, said that he is in Italy
but that his nreﬂerun-::s lies with North Africa. He has built a
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receiver to listen to the Empim transmissions. 2BB, Yately,
mm!ly visited by the T.R. has some nice gear In 1tdln¢ f
‘seope and ganging oscillator. 5BT is back at "“"",.;.'""ggﬁ I-I;l'll
on_the sick-list.

Coulsdon.—The T.R. was glad to see 2DBK (* Maths *
Theakston) and 2HCZ at a local meeting. ZKU has once more
changed his job. (rie BRS3003).

Reading.—At the meeting held on July 20, G2Y1 demonstratid
some of the uses to which his home constructed oseillator could
be put and gave information about his neon tester. GBEJ
brought along some back issues of THE BULL. for sale which
mmlwd im n useful sum being obtained for the P.O.W. Fund.

new (nees were present at the meeting.

S0057 will talk on *i:tlau hr;l[wnmt-lit of iméla) rr."ei"url at the
m-xt moeeting which will d on Augus ab & new venue.
(Bee * Fortheoming Events,") vid BRSAGTA.)

Southampton.—1he lllcrting in July was unﬁlrl.luu.l.uly alfected
by the weather and only a small attendanee recorded.  The
August meeting was held at the Mount Pleasant School. 1t is
hoped that the chaunge of venue did not eause any inconvenlence.

(via H(m w.

.

Forthcoming Events

Aug. 20 District 4 (Lefcester section), 2.30 p.m. at
BRS5605, 202 Gwendolen Road, Leleester.

District 4 (Nottingham section), meet

2,16 !l.lnvlt Amold Bus Terminns for visit to

Nottingham Rediffussion Receiving Station,

Dorket Head.

District 7, 6.30 p.m.

Room, Palmer Hall, West Street, Reading.

Talk by BRS6957, The Alignment of

Radio Hecelvers, Part L."

District 7, 8 p.om. at 2HNO, 45 Parkwoiod

Romd, Bournemouth,

Scotland ** A "™ Distriet, 3 pan. In Royal

Technieal College, George Strect, Glasgow,

entranee by Montrose Sireet.

Distriet 14, 7 p.m. at BRS5242, 40 Stewart

Grove, Chelmsford.

Ivstrict 7 and 13 (combined mecting) 3 p.m.

at Y. M.CAL, Croydon.

Distriet 12, 3 |1 m. at BRS4650, 21 Mamshals

Dirive, 5t. Albans. ("Buses 304, 314, 355, 365

or 301 to Laneaster Road and turn rluhl ol

muiin Sandridge Road at rallway bridge.)

Aug. 20

Aug. 20 ll:l The Committee

Aug. 24

Aug. 27

Sept. 3
Sept. 4

Rept. 0

DISTRICT 10 (South Wales & Monmouthshire)

Deputy D.R. * H. H. Phillips (GWW4KQ), 82 Caottrell Rond, Roath
Partr';'sm‘w. Cardiff 2007 during business hours.

The DD would apologise for the absence of District Notea
In recent kssues, but he has  received no reports of interest
worthy of ineluslon durlng the past few months. A hearty
weleome 8 extended to all new members who have Joined sinee
previous appearance of these notes,

WaBIE, whose recent brief visit to the District lml’urlunnh‘l
id not cofnckde with a local meeting contacted GWaV L and SW
ZAGH lrlu wrarily out of the district, doubts whether he WIII
rebiri. i | now reports fit after his recent illness.

Cardiff. -—'l'h-e * stalwarts ©*  attended the recent
mp rtul. meeting. The next will be held at the home of G

Iysmith Road, off Penylan Hill, Roath Park, cnnltlf on
:-.hmdny. August 27, 1944 at 2.30 p.mi. and a condial invitation to
be present is extended to all visiting and resident members.

Swansed.—No news of activities has been recelved. Wik

GWAKQ.

DISTRICT Il (North Wales)
nﬂpﬂi D.R.: C. Spillane (BRS1000), ** Woodride,” Meliden
Prestatyn.

A report 18 to hand from Bob Dore, BERSG20, now with B. W, E.F.
in Normandy, reporting fit and in the thick hl't!lilml Fikst Radio
Othieer Pricat, 1B "l%b.lzl!. recently toured New York in search of
items for the shack, but failed to land any bargains., Ldg, Tel.
Hob Jones, GWIJIL is home on leave after serving for rhl'uu and a
half years in Syria, Aden, ete. Sigun. Holinan, 2DAH, is in tlm
Thirsk aren and {5 anxious to eontact Toeal members f RA wvii
BRE1OH), 2FCY has left District 11 for Scotland. G263 rﬁpnm
that BN hur.lll in .\'-.-mmtl-.- but very busy. L{I White, R.A.F.
BRST228 is in Woreester. 2DTQ has inet GW Holyhead and
plans to visit GWHY B, Major Higson, GWZPH, iﬁ fit and well.

Il the above send 73 to their friends everywhere,

GSDZ (D.D.R. District 4) was \'n.mlinniun: In Rhyl recently
but he failed to contact the | , a3 he had to return home
rather hurriedly. G2GZ is hoping to arrange a meeting in Rhyl or
Prestatyn il support is fortheoming.

The writer had the pleasure of meeting G5BD and others at &
Distriet 17 meeting. BRS1060.

29

DISTRICT 12 (London MNorth and Herts)

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

North London.—Owing to prevalling conditions and holidays
no meeting will be held in August. The Annual District tea party
at :‘uﬂlc was. mjoynl by a party of 11 The usual games
l by * Clarry ©° kept everyone going.  We extend our

nks o Mrs. \rmiel. Mathews, wife of GoLL, for lu.\-in.g us and
a.lmu;.f;n providing tea, complete with pre-war standand ** sossage ™

St. Albans.~—The next meeting will be held on a Saturday when
It is hoped there will be a good attendance. Bervice visitors can
be sure of a warm weleome. (See * Fortheoming Events ™ t’o.r
details.) The T.R. has been pleased to receive a visit
Assoeinte member R, Lindridge. G.':QI:‘.

DISTRICT 13 (London South)

A.R. (South Eastern and Central), 8. E. Langley (G3ST).

South Eastern and Cenfral Areas.—Owisg to the uncertainty of
things in general there was only a vrr’r tllml.l utleminm at the
July meeting at the Y.M.C.A., lm.\r- nn. hose present were
G2JK, 2UA, BRS3003, 0317, 673 l. We were
plmaed to weleome 6733 and Hllal whﬂ had come from some
distance to attend and were sorry that the main part of the
meeting had to be called off. G3ST regrets having to move
hiurriedly to a new QRA

- He has several valve bases for djmi
ZHHD, 4324 and several others, complain of draughty

otherwise all is 0.K. on the Home Front, To our friends in the
Front Line, best of luck, and please push one over for ns next

time, Bee Fortheoming Events for next meeting.
GSST.

DISTRICT |4 (Eastern)

Seribe ;: L. J. Pqur{GGLB). 187 tallegicosd Road, Chelmaford,
Exger. Telephone : Chelmaford 3020,

There is practically no news from District 14, as Home Guard
duties and Civil Defence work leave little time for Radio.
Meetings are still held at Chingford and Chelmsford with fair
regularity, and oceasionally at Romford.

The Ina.t Chelmsford meeting Wik in July, when members
inspected the Seribe's latest ** toy "—an Eddystone E.C.R.

or details of the next Chelmsford Meeting, see ** Fortheoming
Events." GOLB.

DISTRICT 15 ndon West, Middlesex and
inghamshire)

D.R.: H. V. Wilking (G6IWN), 530 Oldfield Lane, Sudbury Hill,
Greenford, Middlesex. Byron 3360,

The only news comes this month from GSJL now promoted
to A.QAMLS. while gerving in Italy. Not being able to be present
ut the Dinner he intended to have a drink with us on that date.
We hope he enjoyed it. Both he and Mrs. Maling are to be
congratulated—uwe did not know they had a daughter. BRS7235
has recently met another BES membaer in the forees while 2K1

writes again from South Wales, reporting well. He has heard
from 2ZLA and 2'@\ 3UQ Is ﬁt. nnd well and sends greetings
to all his old friends. GGWN.

DISTRICT I7 (Mid East)

D.R.: A. C. Simons (GOBD), Admiralty Road, Mablethorpe.
Phone 69.

Blght. Lnl.huulmh nttemlul n mesting in Louth on July 22

hree hours o ﬁf) passed all too quh:ldﬁ. Present
lnrlmlul GIVP, 7!.56 hl'.rlc!.i lﬂthhIrict 11), G5BD, G4GX,
G2VY and G305, the latter o Nn a round trip of 70 miles on
a. eyele. G4BY (ﬁ&tﬂct 16) whao mlll.unk the date and lttvmdul
“ one ham " meting the previous week, was to get
l.lcms, but he hopes to contact the D.R. ahmtl:. 2BYS has
offered to act as T.R. for Grimsby and G305 for Gainsboro’.
GZUK has been in Normandy since the start of the invasion ;
4390 is sorry his Jeave and mecting did not mlndde, Go L
now with two stripes could have joined us a day later ; G5LL
must have positive bins as he Is now in Naples, A meellng will
be held in Grimsby during September, announcement next month.
The sum of 15s. was collec for the I'.0.W. Fund. G5BD,

DISTRICT 18 (East Yorkshire)

District Scribe: S. Davidson (G650), 10 Sidnay Street,
Scarborough.

Hull—G3PL who reports contacts with 6038, UL, 5120 and

, has written a short article for THE BULLETIN on the subject
of u two valve B.C.L. receiver using 9 volts H.T. He has persuaded
o local dealer to display the R.5.G.B. posler. A welcome awaits
any member on !Ion.-.lu.y evenings after “Ikm at 3PL's QRA :
70 Hayton Grove. 7618, récently marrl a fAying \.hl:
to the district with his wife who is a B.B uuii!lm EQO
believed to be about to leave the town for abtuusl. The possibility
of starting local meetings again is under diseussion.

(h'ﬁ G3PL.)

(Continued on page 32y
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HEADQUARTERS CALLING

COUNCIL 1944
President:

ERNEST LETT GARDINER, B.Sc., G6GR.
Executive Vice-President: 5. K. Lewer, B.Sc., G6L).
Honorary Secretary: H. A. M. Clark, B.Sc., G6OT.
Honorary Treasurer: A.J. H.Watson, A.S.A.A,,G2YD.
Honorary Editor :  Arthur O. Milne, G2MI.
Immediate Past President: A. D. Gay, G6NF.

- .
Members: F. Charman, G6CJ, D. N. Corfield,
D.L.C.(Hons.), G5CD, Group Capt. G. R. Scott
Farnie, GW5FI, F. Hoare, G2DP, Wing-Com. J.
Hunter, G2ZQ, W. E. Russell, G5WP,
H. W. Stacey, G6CX.

General Secretary: John Clarricoats, G6CL.

June Council Meeting

Resume of the Minwtes of a Meefing of the Couneil of the I'ne. Radio
Society of Great Britain, held at New Ruskin Houge, Little Russell
ondon, W.C.1, on Monday, June 26, 1044, af 6 p.m,

Street, L

Present,—Meaars, E. L. Bnrdlnur (President), 8. K. Lewer,
A. J. H. Watson, A. D. Gn), . (). Milne, I». N. Corfleld, G. R.
Beott Farnie, ¥. G. Hoare, W. E. Russell and .l Clarricoats
{General Secretary).

pologies.—Messrs. A, E. Watts, F. (,harlmnnndﬂ' W. Stacey.

1. It was unanimously nbml'(mi to elect 186 Corporate Members
{145 proposed by Corporate Members, 41 aunmnmy references),
12 Associates, 13 Junior Associates and one Life Member, Mr.
Bryan Groom GMORG, The Hollies, Galashiels.

2. The Monthly Balance Sheet and Statement of Account was
and adopted.

3. It was agreed to renew the General Secretary's Service
Agreement, with modifieations, as from October 1, 1044,

4. 1t was agreed to order 500 copies of the Kilocyeles to Metrea
Conversion booklet with paper covers. The selling price was flxed

at 1s. 3d. per copy.

5. It was reported that owing to the creation of a Far East
Prisoners of War Reserve Fund, the balance in hand for the
European Fund had fallen to £240. In view of this it was agreed
thntaatrom July, 1944, the value of pareels to be sent to Prisoners
of War in Germany should be reduced from £2 to £1 per month.

6. It was reported that Dr. R. L. Smith-Rose (Hon. Member)
had been entertained by the A.R.R.L. during lis recent visit to
America.

7. A copy of a report entitletl * Post-War Development in
Radio Engineering, Part 1" prepared by the Brit. IL.R.E. was
tabled. As po reference is Ill.luic in the report to radio amateurs the
l’rwkgcnt agreed to call the attention of the Brit. I.R.E. to the
Ll O,

8. A member put forward numerous suggestions aimed at
raising the status of the Society by introducing new grades of
membership, It was agreed to file the letter until such time as
the Councill decides to give consideration to changes to the
Articles of Assoclation.

9. A draft summary of Council's policy in regard to licence
matters was considered . After discussion it was agreed that the
Pnai)duul‘ilnhuuld prepare o schedule of headings for presentation

une

10. Consideration was given to a draft memo. outlining the
activities of the Society for presentation to the W, /T. Board.

11. In connection with the development of plans for the
post-war amateur market, it was agreeclpt.o prepars a comprehen-
glve list of suggestions received from members of Council with a
view h}.‘presenting them to the trade at a later date.

12. MeMichael Radio, Limited wrote offering to support the
Council in its efforts to provide new items of equipment for
British aruat.eun after the war. The offer of co-operation was
accepted with thanks.

13. As only seven members had written to express their
preference for Friday evening or Saturday afternoon meetings at
the {IE LE., it was agreed to defer & decision until a later Counell
meeting.

14. 1t was mported that 32 copies of THE BULLETIN were

distributed free of charge each month to Libraries, Scientific
bodies, Services ptrsonnrl Periodicals, ste. The list was approved.
It was agreed to the Newfoundland Amateur Radio
Assoclation to the l*rw llsl'.

156. It was reported that successful District Meetings had been
held in (:mydcn and Park Hoyal. It was agreed that a small
defleit which had occurred in connection with the Cro ﬂou
meeting should be debited to the District Meetings Reserve

The meeting closed at 8.50 p.m.

Important MNotice

Owing to prv\‘alllllgemnditlum in Southern England all copy
for inclusion in the September Isaun must rt-ach quarters
not later than Thursday, August 31. T.R.s and others con-
tributing reports should post them in time to reach their D.R. or
Scribe by August 25. Copy received at Headquarters after
Angust 31 will not. be sccepted for the September issue.

Bankers Orders

'Be[amhers who make use of the Bankers Order arrangement for
ing their annual subscription are reminded that the actual
er should be sent direct to Headquarters after completion, and
not to a bank. Considerable inconvenience has been caused
through deviation from the correct procedure, which is carefully
Eﬁg{h{mﬂ in the Subseription Account notice issued by the
ety.

Subscription Rates

Serviee members are again reminded that the reduced subscrip-
tion of 10/= limr anoum, is intended to apply only to those whose
financial position has been adversely affected as the result of
joining H.M. Forees. The nrrnng:ctnem was made in the early
days of the war to assist pre-war members who had been e
to serve at a low rate of pay. It was not visnalised by the Couneil
that members who had reached high rank would continue to
take advantage of the reduced subscription rate, neither was it
anticipated that members who used the Bankers Order scheme
whilst serving in the ranks, four or five years ago, would continue
hfm& at the reduced rate after recelving promotion.

hoped that all Service members will revert to the 15/-
sabseription rate automatically unless circumstances provent
them from doeing so.

Returned Bulletins

Every month many eoples of THE BULLETIN are returned to
Rw(lqunrten because the address to which they have been

ie.n tehed no longer holds good. This applies in particular to
d redirceted to Service members from their permanent
address.

We reiterate that immediately a BULLETIN s returned
the appropriate steneil plate is removed from file until au.ch time
a8 the member concerned communicates with Headguarters.

Lost BULLETINE cannot under any circumstances be replaced
at the present time.

Headquarters Address

A considerable amount of official Society cchrreapnnden
#till being delivered to the General Becre s private a.dd.ru-.
This, in spite of frequent requests for all R.8.G.B, correspondence
to be sent to New Ruskin House, 28/30 Little R Btrest,
London, W.C.1.

Those who act as sponsors to applicanta for membership are
kindly requested to record the above address on the application
form, if the latter bears the temporary war-time address of the
Boclety, viz. 16 ‘Ashridge Qardens, Palmers Green, London, N.13.

When nmnmn.ulu:lng with Hem!qmnem the Society's name
must always moe mbarrassment and delays are
often caused use I.otten I.nbmflad for the Soclety are opened
by one of the other firms operating from New Ruskin House.

Changes of Address

Members who change their permanent address are asked to
note that at least one month muua elagee before the change can
become effctive for BULLETIN despatch purposes,

The Soeicty cannot, under axlatinn conditions, send the
BULLETIN direct to a Service address. Members on Mu\m Berﬂon
should arrange for re-direction from their home address. Pro
re-direction is effected promptly, no additional pmnnailnquuud

Technical Publications

The attention of members {3 dirceted to the fact that no
facilities exist at Headyuarters for ohlnininh hnlm! publica-
tions other the American publications listed below. Con-
siderable inconvenience is caused by members who send cheques

and postal ordera for other publishers' books when fo
either ehnl.r subsecription or an order for American publications.

American Publications

The Soclety is in a position to accept orders for the following
Pub]i&al.lons which are ordered individually from Ameries :
aT " (Dfllcm month]y ﬂublical.ian of The American
io Relay ¥ nubecrimlan. Per annum
* The Radio Amat.eu.u Hnnﬁbmk“ (A.R.K.L.)
* The Radio Amateur's Handbook *"—Special Defence
Edition (A.R.R.L.) R e .
* The Antenna Handbook " (A.R.R.L.) oo ds. 0d.
“ A Courae in B.m:llo Fundamentals ** (A.R '.BLL.} «+ 33 6d.
1 'l'he Radio Hand ho-nk" (Editors and Engineers Los

lea) . . 12s. nd,
n?:rs must be necompanied by & remittance made payable to
I-he Soclety and rates and prices are subject to alteration without
revious notice. Dellvery can be expected In about 12 weeks
m date of order, Service Addresses must not be used. Single
coples of text books only may be ordered.

17s. 6d.
10s. &d.



R.S.G.B. BULLETIN, August 1944

Reprinting Again

THE AMATEUR RApio HANDROOE and RApio HANDBOOK
SUPPLEMENT are again belng reprinted.  Orders for single copies
of previous printings can still be aceepted at Headquarters,

The Teaching of Mathematics to Physicists

The Mathematical Assoclation and the Institute of Physics
have recently issued a report entitled * The Teaching of Mathe-
maties to Physicists.” Copies are available free of charge upon
application to the Institute of Physics, The University, Reading,
Berks.

Situations Vacant -

Vucancies exist in a well-known, and old-established, London
firm of book-publishers for young women of good educational
standard, Applicants should be under 18 years of age and
resident in the London area. Vacancies also exist in the same
firm for adult book-keepers, preferably clderly men with past
experience. '

he General Secretary will be pleased to hear from any member
who is in a position to make a reeommendation.

Subscriptions to *‘ Radio ”

Until further notice no further subscriptions to the American
monthly publication Radio can be accepted by the Soclety.

KILOCYCLES TO METRES

CONVERSION  TABLES
AGAIN IN STOCK

PAPER COVERS :: PRICE |/3 post free

e

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

DoNATIONS.—The General Becretary acknowledges with thanks,
on behalf of Conneil, receipt of donations from —H. E. Sutton,

2ANH, 218.; D. J. George, GZUA, 2s. d6d.; District 4, per
GEDZ, £1 18s.; D. M. Tnnes, BRS06, 5a.; W. G. Hoperoft,
GM4AN, £5; K. A. Ebbs, BRS56157, 21s.; H. Binns, 4s.;
G. C. Evre, 1s.: A. G. Archer, GBNU, 6s.; Anon, 35, 2d

C. E. Jefleries, 5s.; C. W. Hare, 20s.; H. E. Hulbert, BRS040,

.: K. A. Bennett, 5s.; T. R. Brooke, bs,; District 13,
75, ikl 3 A, Y. Grant, BRS6386, 155 ; No, 1 Sigs. Depot, R.AF.
£4 5s.; Amnon, £2 5s.; District 17 (Louth Meeting), 168. Total
receipts to date, £1,321 17s. 6d. Expenditure to date, 2802
16s, 6d. Balance in hand as at July 28th, 1944, European
Fund £209 1s. 0d. Far East Fund £310 0s. 0d.

News from the Kreigies

@ Letters are to hand from several members held eaptive in
Germany, all of whom express their thanks for the pareecls
recelved from the R.S.G.B. P.O.W. Fund. Walter Caughey
hopes to meet many of his friends at an early date.

Congrats.

@ To Ft./8gt. B. F. Blair, BRS4979, of Morpeth, who we

learn has been awarded the B.EM. (Military Division). He is

at present serving with the R.AF. in Canada.

@ To Cin. G. M. Stitcher, BRS5220, of Highams Park, London,

:Tvlmee“;\-'ifo presented him with a daughter, Carole _f.hldn, on
une 10.

To Sgt. 0. ¥. Ward, R.E.M.E., 2CVV, whose marriage to
iss Joan Cauldwell took place last month in Derby.

To L.A.C. D, Barlow, BG, who was married on June 17,
shortly after returning from a long spell of duty in the M.E. He
is now at an R.A.F. station in Comberland.

@ To Big. B. Healey, BRS4216, one of the original ** Batchelors®
whose wife has presented him with & son and heir.

® To Sgt. J. J. Willinmson, R.A.F., BRS§5229, of Sleaford,
{.Emnit‘s. now proud father of & son, Paul Richard, born June 26,

@ To Sgt. L. 8. Wright, BRS4700 now at No. 4R.5. whose

marringe takes place on August 16 to Miss Joan Royle, W. A A.F.
To Arm't Stafl’ Sergeant 1. R. Brooke, B 315, of 19
estgate, Sleaford, Lines, who was married on April 156 last to

Miss A. Garvie, of Dundee. BRS4315 would like to contact

GOTV and BQR.

@ To Mr. and Mre, . Hurrad, GBUN, on the birth of a daughter

—Christine—on July 15, 1944,

Watt A Loss!

an::"" I saw a Spitfire shoot down two doodle-bugs this
maorning.
Spam : * Good. That reduces V-1 by another 2 db.™ 5

31

KHAKI and BLUE

® By Airgraph from the CM.F., F./0. Frank Wyer, GBRY,
reports meeting GOFK and G3NX. 'He is anxious to contact
G3AG and sends 73 to G3UP, 8FY and 2F50.
@ Eric Trebilcock, BERS195,in an Airgraph to G2ZMI sends the
news that Lt G. Whittaker, VEOGW, has been awarded the
M.B.E. and W./0. V. Gilchrist, VKOXG, the M.M. Both decora-
tions were won in New Guinea. Friends of BERS195 may like to
note that he has now moved to 53 Lambert Road, Joslin, S8outh
Australia. He is attached to an Allied station * not so distant *
from Adelaide.
@ District 12 members will be interested to hear that GBJ. Stan
Geary, GAMO, recently met War Correspondent Reg Pidsley,
G6PI, in North Africa. * You can never imagine,"” writes Stan,
“ how much that meeting meant to me, it seemed that for six or
seven hours the war was forgotten. 1 was once more a human
being, with all the enthusiasm for the old game.” G had the

lvﬁegu of working under F./Lt. H. Barnett, 2A1Q, of Potters
Er, for some time but they did not have a great deal of time to
get acquainted before becoming separated.
@ Sgt. G. A. Lambourne, 2D0OQI, an original member of the
R.A.g‘. fitting parties is still on similar work in the Eastern
Mediterranean. He mentions meeting GZPA recently in the
Cairo area, and states that 2LF is, or was, in hospital out East.
Whilst in Kenyn and Madagascar, Sgt. Lambourne met VOQ4KTB
2AUM and 2FRS. He says that the R.8.G.B. Handbook is we
in evidence everywhere, but the SBupplement is not so well known.
@ Writing from the N.W. Frontier of Indla, Cpl. ClLiff Sharratt,
R.8iga, G4CJ, reports it and well. Whilst at Mhow earlier in the
vear ho met G300 who was in the process of obtaining his com-
mission. At his present station, which is in the hills, finds
atmospherics something to think about. * Frequency modulation
geems the only solution, The noise made by ¢ dust storms
has to be heard to be believed.” He recently ¢ up the code-
practice set described in the February Bulletin by 2BAB and
obtained excellent results. A loud nﬁmker hung in front of the
mierophone proved very successful. With a 12-volts aceumulator
o deafening Lowl was obtained—~6-volts proved just right.
@® From C. E. Brookes, BRS3811, ywe learn that Joe Rockall,
G2ZV, ia now a Sl&aflﬂlf. and Stan Conway, VS6AQ, a Wing-
Commander. BRS3811 ‘has recently been * elevated to the
peerage ' and Is now a P./O.
® L.AC. F. Monk, BRS4297, in an A.G. from India to G2MI,
asks that his greetings be eonveyed to GEVR and 8GG. He has
Ioat contact with both and hopes to hear from them wia his
home address. Of Tie BuLierrs he writes : I wish you could
see how it geta around. I send it on to GSZN after we've finished
with it and then it disappears for about nine wecks."

From Normandy comes news of Capt. Arthur Gee, R.AM.C.,

2UK—Chief ' Privy " Counsellor | We gather that the sanitary
arrangements for future Distriet 17 N.F.D.'s will be ** the last
word.”" He writes cheerily and sends greetings to all old friends.
® P.0. Radio Mech, Jack Brazzill, G3IWP, in a letter from
Iceland reports that his efforts so far to locate BRS2077 and
5706 have proved unsuccessful, although he is hopeful of tracin,
the latter before long. Jack would appreciate letters from GHV
and 2BUV and sends greetings to GEAB, 8AX and all old friends.
His home address for all commlmimt.ftmn is 41 Queen Street,
Brightlingsea, Colchester, Essex.
@ Pte. D. M. Henderson, BRS4504, in a further report from
India, states that the Meerut radio club working in conjunction
with the loeal Toec H, have recently been asked by the 0.C.
British Military Hospital, Meerut, to serviee and maintain the
several radio séts in use in the hoapital. This is the chance Pte.
Henderson and his colleagues have been waiting for, as it will
enable them to obtain actual servicing practice which is otherwise
impossible due to the exorbitant prices of radio material in India.
BRS4504 has been in touch with J. N, Carter, K. Sigs.,, BRS6174
and W. Moorwood, B.AF.,, BRSG446,

Silent Kepys

The death of Jimmie Ferguson, GM6WD, removes from
the ranks of Seottish “ A" District members a most
enthusiastic amateur. His station was widely known
especially in U.5.A. on 14 Me/s. telephony and his loss will
be felt by many members of the Society, Sincere sympathy
is expressed to his widow and family. J.H.

It is with sorrow that we record the death at the earl
age of 30 years of Mr. Colin Alexander Mackay, 2BMZ,
Mr. Mackay, who contributed an article on the Magic Eye
Voltmeter to the last fssue of this Journal, joined t
Society in 1931 and remained in membership throughount
that period, except for a short break. His death took place
on May 21, 1944, in Leys School Hospital, Cambridge, after
a brief illness.

We extend our sympathies to his widow and other
relatives.

1.0,

@
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SERVICING COMMUNICATIONS RECEIVERS—
(continued from page 23)

1,400 ke [s. and trim the serial and R.F. circuits to
resonance. The whole procedure is repeated on each
waveband, choosing a suitable frequency at each end
of the band under test. A word of warning must be
noted here. As the frequency range is increased the
second channel signal will become more prominent
and great eare must he taken to see that the receiver
is being adjusted to the correct frequency. As the
second channel signal is twice the intermediate

ueney away from the correct point a 15,000 ke fs.
input from the generator will produce two signals on
the receiver—the true one on 15,000 ke /s, and its
image on 14,070 ke /s, assuming an intermediate
frequency of 465 ke /5. Thus it is important always to
trim the receiver to the bigher-frequency signal.

Due to the fact that most signal generators give a
strong harmonie output it is possible to set the
apparatus to one or two spot frequencies and use the
harmonics from these to align the receiver, In the case
of the wave-ranges covering the 1:7 Me /s, and
3:5 Me (s, amateur bands it is possible to set the

enerator at 1,000 ke [s. and use the harmonics on
2,000, 3,000, 4,000, 5,000 ke (s., ete., for both trimmer
and padder adjustments. Similarly a 5,000 ke /s.
output will give harmonics strong enough to provide
a signal in the 28 Mc/s. band. In some makes of
receivers the adjustment for the L.F. end of the band
takes the form of a brass plunger or dise associated
with the coil, but thesprocedure is similar to that of
the more usual variable capacity. The system of
brass plungers is found on the Hammarlund receivers,
while certain Hallicrafter models such as the SX.16
and SX-17 have preset condensers switched in series
with the main gang condenser for accurately aligning
the aerial and R.F. circuits at the low frequency ends
of the bands.

DISTRICT NOTES—(continued from page 29)

DISTRICT 19 (Northern)

D.R.: R J. (G2ZF0), 36 Raby Road, Stockton-on-Tees,

SHMEK of Darlington, is building audio equipment and learning
Morse Code, He is handicapped by not having a practice partier
and would be prepared to share his ** Candler Code System ™ with
anybody willing to help.

FZY of Morpeth reports that he has been in the Middle East for
four years, during which period he has been completely out of
touch with amateur radio.  He sends 73 to all Distriet 19 members
and thirsts for news from the * Geondie-landfront.” The D.R.
recently received a letter from VESEQ saying that be js now
stationed in the District. GZF0,

Scotland

Scottish Records Officer : J. Hunler (GM8ZV), 51 Camphill
Avenue, Glasgow, S.1.  Langside 237.

* 4" District. —No mecting was held during July doe to the
Joeal holidays, but regular meetings will resume on August 27,
usual place and time, Members will note with sorrow that Jimmie
Ferguszon, GM6WD, died on July 4 after a long illness and we
eXpress our sincere s\-mlml-hy to his widow and family. During
the month GMGZV had a visit from BRS4474. GM3AR has
completed a valve voltineter. GMGEV.

Northern Ireland

D.R.: J. N. Smith (I50.X), 10 Hawthornden Drive, Belmont,
Belfast. Telephone ! Belfast 43323,

Belfust,—It is remarkable how this Provinee manages to
remain so silent and one wonders if this will still persist when
peace comes along and the licence question comes up for review |

This month we have pleasure In extending a cordial weleomne
to Our Eeeo lady member, Miss Peggy Holden, BRSS388,
Peggy, who is serving with the RAF, signals as o W./Op.
“ gomewhere in GI,"” is the daughter of GIGHU, T.R. for Be[l'qst.

GISUW reports meeting G. H. Galarza, WHIMJ, of Texas, Ken
Winsor, GZFS, of Hull, recently paid visits to GLEY M and HU.
¥. 0. F. A. Robb, GI6TK, whilst at Camp with the A.T.C. met
G2X0, G2BZ and WOIEX, he also reports meeting G2I'S and
SDHE (T.R.) in Derry, G4RX and W2IOP have visited the D.R.

Tt having been suggested that a P.D.M. be held in Belfast in
September or October the Society’s representatives in GI would
be pleased to hear from those who would be prepared to lend this
venture thelr support. A p.e. will do. GIoX.
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EXCHANGE & MART-ADVERTISEMENT RATES

AI.I. KINDS OF PRINT.—Send your enquiries to GGMN,
Castlemount, Worksop.
MATEUR has for disposal some spare gear. . Many nsefu
articles and some tubes including Acorn.—S.A.E. for list to
GrAVES, * Hillerest,” Chalvington Road, Chandlers Ford,
Enst!eig‘h, Hants,
BUG KEY for sale to best offer.—Send S.AE. to BENNISON,
The Haven, Derbyhaven, Isle of Man.
B20 wanted. Must be in good working order. Write stating
age, wse and price required.—Jouxsox, Pinchbeck Hall,
Spalding, Lines.
XPERIMENTERS" surplus; 4pF 2,000v wkg, T.C.C.," 153,
each. 25 pF 2,000v wkg., 68, -26pF 1,000v wkg., 68 4uF
1,000% whkg., 10s. 10pF 450v wkg., 6s. 6uF 350v whkg., bs.
Limited supply of assorted Tubular Condensers, 3s. doz. Resistors,
18, doz. Systoflex 1s. doz. Eleven position Yaxley type switches,
1s5. A.C. Relays, 108, Twenty odd receiving valves, 158, lot. LF.
Coils, 6. Mnins Transformer 200, 230, 250 primary, 1,500 C.T.
amA 3 wdgs. 4v, 1A, 2-5v 24, 500 C.T. 10mA, 255, 200, 220, 240
primary, 750 COT. 100mA, 5-5v 84, 7-5v SA, 125 6d. 230v
primary, 1,500 C.T. 250mA, 50s. Ferranti OPM4 (e) OP2, bs.
eucll.——l;h'lx 405, Paurs, 121 Kingsway, London, W.C.2.
POR SALE.—Chassis, transformers—mains and LF., LF.
chokes, 3.W. variable condensers, coils, cte. 5.A.E. for list.—
BM/STR, London, W.C.1.
FIJR. SALE~—D.C. Avominor in good condition.
rensonable offer secures.—QILLies, 3 Berridale
Glasgow, 5.4.
OR SALE.—Ham (Midlands) has for dizposal good guality
eomponents, receivers, amplifier, mike stand, ete.  Offers
S.A.E.—Box 406, PArrs, 121 Kingsway, London, W.C.2.
OR SALE.—KIit of components, new.
“ Keston ™ echoke and mierophone  transformer. Radio
technlcal books, new : also Televisions and American Rodio-
Crafts. Stamp for list. —BRS4437, 11 Edward Street, May Bank,
Newenstle, Staffs.
R SALE.—One copy Riders’ A. €. Calewlation Charts, 358,
One Taylor Model 425, 0-50 micro-ammeter, €8, Both items
brand new.—Fox, 39 Minmouth Road, Hayes, Middx.
AZDA T-inch cathode may tube with all coils and high voltage
transformer.  Offers.—MoRrRIS, 34 Birch Avenue, Romiley,
Cheshire.
MON()MAH.K gerviee.—Pormanent London address,
redirectid.  Confdential. 58, pa.
tag Wl —Write BM/MONOTA, W

First
Avenue,

5 metre ineluding

Letters
Royal patronage. Key
UL

8.7 —43 coples November, 1034, to August, 1938, Offers.—
ZHLF, § Theobalds Green, Heathfield, Sussex.
ALE.—VFour Ferranti 3-range flush mounting 2§ in. moters.
0-74-30-150mA, 0-30mA  0-7Ti-150v, (74— 15-30mA,
0=-10-50-250v.  What offers ?—WoarMBY, 38 Wickentree Lane,
Failsworth, Manchester.
PECIAL Tumer (US.A) vofee frequency communleation
model erystal microphone, absolutely as new, £6 10s. Od.
Brand new Woden power transformer, 1850-0-1650v, 460mA,
£12 108, 0d., beautiful job ; also all components for 1,600V 400mA
wck. Much other fine apparatus. S.AE. details.—Box 392,
ARRE, 121 Kingsway, London, W.C.2.
THE BULLETIXN, complete from June, 1926, to December,
1938, What offers P—GHFJ, Jacksos, ¥ Riongles,” Headeorn,
Kent,
RGENTLY wanted.—July, August and November, 1043,
copies of BULLETIN.—D. HUPPLER, 4 Berkshire Road,
Henley-on-Thames.
V.\L‘JES.-—D:'JE, 255. 6Q7TG, OKTG, 6K8G, 655, 76, D210SW,
X85, 78. 6d. each. Ten octal valve-holders, 58, 6d. Transformer
AFaC, £1. Westinghouse 1mA type meter rectifier, £1. Smoothing
condensers 4 + 4 + 4 pF 250v working, 10s. 6d.—Box 304,
Pargs, 121 Kingsway, London, W.C.2.
ANTED.—A.C DG, communieations receiver in good order.
—Details, price, ete., to Box 400, PARRS, 121 Kingsway, W.0.2.
'\“TﬁNTEIL—IATH'I'. THSGT, INSGT, 1Q5GT or 1THGT, and
any other midget components.—Offers, prices to BR.‘iﬂﬂ:ﬂﬁ.
5 Albion Street, Aylesbury, Bucks.
TANTED.—Two-valve short-wave set in perfect working
order.  State bands covered, whether mains or battery
operated, price and make.—ARMSTRONG, Westburton, Bamburgh,
Northumberiand. %
“):\NTED.—\']hm lex or similar key. State price.—LDG. TEL.
'. W. FIsHER, GEVM, ** H.M.5. Clarkia,” ¢/0 G.P.0., London.
ANTED.—Wireless Waorld. July 21, 1033 ; @QST, August,
1921, October, 1933 ; Radio, February, March, 1937,
September, Qchph‘or‘, November, 1030.—SIMMONS, G3AD, Croft
Farm, Charleton, Kingshridge, Devon.
ELL-KNOWN amateuwr has for disposal large number
receiving and  transmitting  components  materials, ete.
Finest makes., Mueh unnsed. No cheap junk. State specifie
wants. S.AE—BM/GAA, London, W.C.1.

PATENTS AND TRADE MARKS

K.l)'i}’:'é Patent Agency Lid. (B.T. King, G5TA, Mem. R.5.G.B.,
Reg. Pat. Agent), 146a Queen Victoria Street, Loodon, E.C.4,
Handbook and Advice on Petents and Trade Marks free. Phone :
City 61681, 50 years’ refs,
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