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PITMAN Parker 5t., Kingsway, London, W.C.2

WIDE RANGE OSCILLATOR %

A resistance tuned oseillator of low distortion for
general laboratory use

RAMGES: 20 to 20,000 c/s and 20 to 200,000 c/s.
FEATURES : Long scale length (more than 36" effective

length); No fero setting; Constant output voltage ;
Low distortion; Low and high level output circuits

DAWE INSTRUMENTS LTD. HARLEQUIN AVE.GT. WEST RD.
BRENTFORD MIDDLESEX - Phone: EALING 1850

LABGEAR VIEWING UNIT, comprising 3in.
C.R. Tube, with power pack, 50 cycle sweep circuit

£l 1& 0
Carriage Extra

and all controls

AERIAL WIRE, Hard Drawn Enamelled Copper.

12 S.W.G.: 100 0., 9/=; 140 f., 1276,

45 W.G.: 75 0t., 4/3; 100 fe., 5/&; 140 fc., 7/6.
Coaxial Feeder, SCF92 . LS yd.
WODEN Filament Transfor mers.

DTFIT. 7.5 v. 5 A, a - 30/8

D.T.F.I2, 2.5 v. 10 A. " - /10
WODEN Meodulation Transformers.

U.M.L. 30 w. audio . 38’5
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diameter with vernier, silver e 20/
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Chassis for above, 643 ... we B/E
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During s contest, when the competitor is under no
supervision, it is an easy matter to step-up the volts,
or pull out some smoothing. We can take care of the
latter eventuality by disqualifying anyone who
receives consistently poor tons reports, but it is not
s0 easy to check the use of power in excess of licence,
It is there that honesty comes into the picture,
Unless every competitor is prepared to operate his
station strictly in accordance with the rules and the
apirit of the Contest, the whole event loses much of
its interest and pleasure.

Contests bring out the best in all who elaim to be
good operators. By making slick ealls, by choosing
the right band at the right time and by selecting
suitable frequencies in the chosen band, a contest can
become a real pleasure. By ignoring such considera-
tions patience is lost and disappointment results.

This year should see at least four of the DX bands
in full use during the A.R.R. L. and B.E.R.U. Contests.
We say four because we believe many good DX men
tend to forget the possibilities of trans-Atlantic and
trans-World contacts on 3-5 Mc/s. Clearly this band
will not produce outstanding results during the hours
of daylight but in Mareh it should still be open for
long distance work in the * wee sma’ hours,”
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CONTEST TIME

N pre-war days this period of the year was unkindly
| described as the ** silly season ” by all who had set

their faces against contests, ** Playing numbers,”
some said, Waell, eall it what you will, it's contest
time again for the first time since 1939 —and what o
time to be sure. ‘T'he season proper opened last
month with the first section of the 13th A H.R.L.
International DX Contest, followed a week later by
the first section of the ‘phone contest., March will
see those contests completed and then will begin the
grand clean-up for our own BE.R.U, Contest, New-
comers, who have yet to enjoy fully the chase for DX,
will find a new and exciting experienco awaiting them,
whilst the old hands will be on the lookout for those
* Elusive Pimpernels ” in the * rare ™ places on the
earth’s surface that have the happy knack of bobbing
up during B.E.R.U. and then fading away for another
12 months-—or so it seems,

This year will find some of the doughty fighters of
19349 in the novel position of having to chase the DX,
instead of themselves being chased. Erie Cole for
instance—the last winner of the Senior Trophy—is
now just another of the 4,500 odd G's. When he
last competed he was one of that small, but exclusive,
band of 8U's who really knew how to operate in a
contest. and did they set a pace !

The last Junior Trophy winner was Jack Drudge-
Coates—then a VU. To-day, he is in far-off Japan
but we have little doubt he will be there when the
time comes to have a crack at holding the cup for
another year. In like manner Australian enthusiast
Erec 'T'rebileock will be defending his title in the
B.E.R.U. Receiving Contest.

Contests call for patience, perseverance and above
all, honesty. In past years there have sometimes been
unpleasant happenings which have left a nasty taste
in the mouth of many a competitor.

Empire DX Certificate Coming Shortly

The Council has approved the issue of an
Empire DX Certificate which will be comparable
with the A.R.R.L. DX Century Club Certificate.
The rules have been approved and a further
announcement will be made shortly.

In the meantime we recommend the DX frater-
nity to get busy and work as many parts of the
Empire during the forthcoming B.E.R.U. Contest
on as many different bands as conditions will permit.

It is perhaps too much to hope that * five " will
enable any G competitor in the AR K. L. Contest to
add a fifth band to his log sheet, but who can tell ¥
One thing is certain, there will be plenty of U
stations on * six ' looking for contacts with Europe.

Although everything we have so far written relates
to the DX Contests we must not forget that the
Society has already staged two. more or less, inter-G,
events this year and judging by the support given to
them it would seem that many members are interested
in these local contests,

The summer months, which seem so far away as we
write, will bring with them further opportunities to
try out our skill—not as individuals but as members
of a team. The D/F contests are an experiment
but we believe that they will justify themselves in no
uncertain measure.  National Field Day is already
assured of a tremendous following., This year town
will compete against town and as a result many more
members will bo taking part in the event than was
ever the case before the war.

Already most town groups have laid plans for this
greatest of all R.S.G.B. local events and we hear
rimours that the scores attained this year will reach
unheard of proportions.

N.F.D. and the D/F Contests will call for eareful
planning and more than careful selection of sites.
With Easter only a few weeks nhead we suspect that
many a T.R. has already decided to spend part of the
holiday prospecting the land in his neighbourhood.

May we remind all those who compete in Society
ovents that the Contests Committee is always willing
to make innovations provided they are for the common
good.  If, therefore, you—DMr. Competitor—think
that an event could be improved, do not hesitate to
write to Headguarters.

Good luck to you all and may the best men and
the best teams win. JuC.
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THE ANODE FOLLOWER

A eivenit in which negative feedback is applied to a single valve amplifier.

By B. H. BRIGGS, B.A. (G2FJD)*

{(Norvan Kerren AbpaMs Prize Winxer, 1045)

Introduction

HE advantages of negative feedback are very
well known (!). It may be applied to a single valve
amplifier for any of the following reasons :

(1) To improve the frequency response,

{2) To reduce harmonic distortion (especially when
the valve is handling o wavelorm of large amplitude).

{3) To change the output impedance.

(4) To stabilize the voltage gain to a known
value, independent of changes in supply voltages,
valve replacement, ete,

(5) To redace the gain to exactly unity, so that a
‘ paraphasing " or ‘' phase-splitting ' ecircuit is
obtained.

A well-known method of obtaining negative feed-
back in a single valve amplifier is by the use of an
unbypassed resistance in the cathode (%), This
represents ewrrent feedback, and although it provides
some adventages, it raises the output impedance,
and the frequency response may be worse with the
feedback than without it. The well-known para-
phasing ecireuit which has equal resistances in anode
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(2} A high precision amplifier for oscilloscope work.

(3) A flexible tone-control ecireuit.

The formal type of circuit analysis is reduced to
o minimum in this article, because it does not assisy
in understanding the operation. By making reasonable
approximations first, it is possible to make the small
amount of mathematics which 48 necessary almost
self-evident, and entirely sdequate for practical
applications,

Yoltage Feedback in a Single Valve Amplifier

In order to apply voltage feedback, a known fraction
of the output veltage may be taken and applied in
series with the input voltdge. The eircuit of Fig. 1 (a)
suggests itself, in which ¥, represents the input

voltage source, The feedback voltage 1, is obtained

from the output voltage V' by means of the potential

divider formed hy RI and H:- so thit -—
;o R, .*
Vg e (1)

The actual input to the grid is Vp + V. and it is
obvious that the feedback is negative, because of the

phase reversal in the valve, The disndvantage of this

)

(b

(c)

Fig. 1.

Voltage feedback applied to an amplifier,

and ecathode is an extreme form of this kind of feed-
back, in which the gain is reduced to unity by the
feodback. When a valve is being used as a vollage
amplifier, it is fundamental that wveltage feedback
should be applied and not current feedback, if all
the ml\'u.nt.ﬁgeﬁ-uf nagﬁ.t-i\-'u feedback are to be ob-
tained. The anode follower (*) (also known as o
* see-saw ' circuit ('), and in the special case in
which the gain.is reduced to unity, as a ** floating
paraphase ™'
applying such negative feedback to a single valve
amplifier.

In this article an account of the properties of this
circuit is given, together with practical details of
design and several applications. All the mathematics
is collected in an Appendix, and is not necessary for
an understanding of the rest of the article, Practical
cireuits are given for the following :—

(1) A paraphasing circuit, suitable for driving an
ordinary push-pull audio stage, but having a per-
formance which makes it snitable for more stringent
applications as well, e.p. paraphasing a fast time-
base waveform.

» 20. Lindley Drive, Gt. Horton, Bradford.

138

circuit), represents s simple method of

These are skeleton circuits only {no grid-bias arrangements or biocking eondensers are shown)

eireuit is that the source of input voltage is ** floating,”
i.e., neither side is at earth potential. A transformer
would have to be used in practice, as shown in Fig.
1 (b}, and for this reason the cireuit is seldom used
in this form, It is quite a common arrangement for
a push-pull circuit, however, where a transformer
is used to supply paraphased voltages to the push-
pull grids. Fig. 1 {¢) shows the arrangement, and it
will be noted that a transformer with a split secondary
is necossary.

The anode follower cireuit avoids the use of a
transformer. Tt is only a small step removed from
Fig. 1 (a).

The Anode Follower Circuit

The circuit is shown in Fig. 2 (a). Thisisa simpliﬁud
eireuit, which takes no account of D.C. conditions,
or grid bias for the valve, A practical circuit is gi\'en
in Fig. 2 (¢). Here the following changes have been
made :—

(1). Blocking condensers €, and C, have been
inserted to remove H.T. potential from the grid.
(Cy will be necessary because the input will usually
be taken from the anode of a preceding valve).



(2). Normal ecathode bias has been introduced.
This is arranged to bias the valve to the middle of
the straight part of its characteristic in the usual way,

(3). A pentode valve, of the H.F. receiving type,
is shown. This is nearly always used in practice,
in order to get suflicient gain to make the feedback
worth while. 4

(4). A grid leak R is now necessary.

Of course, the performanece of Fig. 2 (¢) will not
be identical with that of Fig. 2 (a), because of the
changes which have been made to get the cirenit
into a practically usable form. Fig 2 (¢) can be
regarded as practical approximation to Fig, 2 (a),
and by suitable design (to be explained later) the
approximation can be made very close over the range
of frequencies which are of interest. For the moment,
we return to the hasit cireuit of Fig. 2 (a) to describe
the operation, remembering not to worry about
D.C. conditions in the valve, but only to consider
changes in grid and anode potentials,

REg Vo| OUTPUT PIVOT OF
i 3 “SEE-SAW"
cL—.mM-‘ R R2
INPUT I‘J'"L Vi Vg Vo

would therefore be a large wavelorm produced at
the grid, and the output amplitude would immediately
increase.  Similarly, if the output amplitude were to
increase, the negative feedback would increase,
and the output would therefore decrease. The only
possible equilibrium condition is with the input
and output very nearly equal. Obviously they will
be more nearly equal the higher the value of 4.
It follows that Fig. 2 (4) may be pictured as a
“ gee.saw,”’ pivoted at the centre (grid) and having
arms R, and &, of equal length, The up and down
motion of the left-hand ead of the  see-saw "' repre-
sents the input waveform, and the motion of the
right-hand end represents the output waveform.

A second explanation of the operation will now be
given which brings out further points of importance.
It is advisable to consider feedback circuits from
several different points of view, if they are to be
thoroughly understood. Their explanation is olways
eather difficult, beecause it is inevitable that, to a

(m (b

Fig.

B

The anode follower circuit,

{a) Skeleton circuit,

Let the gain of the amplitier without feedback be
A, By this is simply meant that if the grid potential
changes by 1 volt, the anode potential changes by
A volts. (The value of A depends, of course, on the
anode load, Tt is not to be confused with the ampli-
fication factor of the valve). For a pentode, A4 will
normally be of the order of 100, 20 that whatever
waveform exists at the anode also exists at the grid,
phase inverted, and of about 1 /100th of the
amplitude.  Suppose in the first place that R, and
By are equal, and let the input voltage be the sine
wave of Fig. 3 (a). The problem is to find what the
amplitude of the output will be. A little thought will
show that the output must be of very nearly the same
amplitude as the input (but phase inverted) in order
that the two may very nearly cancel out in their
effect at the grid. For it has been shown that the
waveform at the grid must be very small, and this
waveform is the resultant of the input and output
waveforms, fed to the grid through two equal resis-
tances (Fig. 2 (b) ). Thus the only possible output
waveform is a phase-inverted version of the input
waveform, only differing from it in amplitude by
about 1 per cent. (Fig, 3 (b)), the difference being
Just suflicient to produce the grid waveform, Fig,
3 (e).

This argument shows what is the only possible
output satisfying all the conditions imposed by the
eircuit, but it is not guite convineing, because it does
not indieate the mechanism by which the wvalve
maintains this state of affairs, The following remarks
may help in this connection. Suppose that the out-
put waveform were to decrease in amplitude and
become appreciably less than the input waveform.
Then the feedback of out-of-phase waveform from
the output would decrease and would be less than the
waveform fed to the grid from the input. There

(b} The ** see-saw.”

(¢} Practical eircult,

certain extent, the argument is circular. (The output
i# fed back to the input, so that the input eannot be
found until the output is found, and vice-versa.
One way to overcome this is to make an intelligent
guess at the output, as was done shove, and then
confirm that it satisfies all the conditions),

The second explanation runs as follows, In Fig.
2 (@), the input voltage will set up a certain alternating
eurrent in £,, In a properly biased amplifier there
is no grid eurrent; and so this current must all fow
inte K,—in other words, the currents in R, and R,
are equal. Therefore, if B, and R, are equal resist-
ances, the amplitudes of the waveforms developed
across them must be equal. 1f, further, it can be
assumed that the gri(l waveform 1s nugligihl}" armall,
it must follow that the input and output waveforms
are equal in amplitude., This explanation, which at
first sight seems deceptively simple, is really quite
gound, and is one of the most useful wavs of looking
at the cirewit. It indicates the two conditions which
are essentinl for proper operation :——

(1). No eurrent must flow from the junction of R,
and R, (either into the grid, or through s grid leak
resistance).

(2). The value of 4 must be sufficiently high to
make the amplitude of the grid waveform negligibly
small eompared to the input and output waveforms.

The effect of unequal values of R, and K, ean now
be geen. The currents in i, and R, must still be equal,
but the amplitudes of the waveforms developed across
them will be proportional to their resistance values.
Thus, if #, is greater than f2,, the output will be
greater than the input (this iz obvious because the
feedback to the grid is less). In fact, the amplification
with feedbacl is equal to &, /(1. The amplification
depenuds only on the ratio of the two resistances, and
is to a very large extent independent of everything
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else (e.g. H.T. potential, valve replacement, ete.).
This is & very useful feature in accurate work, e.g.
oscilloscope amplifiers, electronic ealeulators, 1t is
more nearly true the higher the value of A, since the
only factor which makes it not strictly true is that
the grid waveform, though small, is not zero.

The ** see-saw ™" (Fig. 2 (b) ) can now be pictured
as having “arms” of lengths proportional to R,
and R;. The motion of the right-hand end is now
R, /R, times the motion of the left-hand end, but
still exactly 180° out of phase.

Harmonic Distortion and Frequency Response

The distortion of the amplifier is reduced, and the
frequency response improved, by the use of the feed-
hII.{.'ji. As for as harmonie distortion is concerned, it
is well known that the reduction is the same as the
factor by which the gain is reduced-—if the gain is
reduced m times by the feedback, there will be 1 /m
of the distortion. This feature is of most use, of course,
when the valve is operating at high amplitude near
its distortion limit, e.g. in the later stages of speech
amplifiers.

It is not possible to make any such exact statement
. about the frequeney response, but the following
rule will prove useful in practice, As the frequency
is ruised, the gain without feedback (1) will fall
due to the ususl causes, e.g. stray capacity on the
anode, Lot n be the guin which it is desired to obtain
(i.e. By Ky hns been mude equal to n).  The feedback
will try to hold the gain constant, but it will eventually
fuil to do so when 4 becomes too small. At the
frequency ot which A hoas fwllen to 3n, the response
will have fallen by less than 4-6 db., which for many
purposes is negligible, In other words the frequency
response will be flat over the range which is of interest,
provided that the gain is always being reduced ot
least three times by the feedback. At low frequencies,
the gain often falls due, for rxamph’. to iltmlﬂ[uutu
by-passing of the cathode or screen grid. The feedback
will compensate for this in a similar manner, down
to the frequency at which A has again fallen to 3n.

The above rule is justified in the Appendix, where
an exact method of ealeulating the frequency response
is given.

Output Impedance

Tt is well known that the output impedanee of an
amplifier is reduced by the use of voltage feedbuck.
Tt is shown in the Appendix that the output impedance

R, of the circuit of Fig. 2 (a) is given by the formula

R " +1 olins - o +s (3)
o ]

where n, as before, is the gain with feedback (i.e.
n o= K,/R). rnd g is the slope of the valve. 1f n
is small, this may be quite low. TIn the particular
case of & paraphasing circuit (n = I) the value of
R, is 2y, and for a valve with g = 5md per volt,
this would be 400 ohms. The cathade follower has an
output impedance of 1 /g, i.e. in the above case, 200
ohms, It follows that the anode follower paraphase
is very nearly as good as a eathode follower from the
point of view of output impedance. 1t may therefore
repluce the cathode follower with advantage whenever
the additional feature of phase.inversion is required,
often permitting i valve to be saved, Also a larger
output amplitude can be obtained than from a eathode
follower, for the same H.T. supply voltage. FEven
with a gain of 10, which is about the maximum which
can bhe obtained with a single stage, if a reasonable
amount of feedback is desired, the output impedance
is still quite low (2,200 ohms in the above case).
It is clear that this is another very useful feature of
the circuit,
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To summarize : the anode follower circuit has been
shown to possess the following useful properties :—
(1) Accurately known and very stable voltage gain,
depending only on the ratio of two resistances,

(2) Improved frequency response.

(3) Large output obtainable without distortion.

{4) Low output impedance.

(5) All these features available with a gain of from
unity (paraphasing cireuit) up to a practical limit
of about 10 or 20, for a single stage.

Practical Points of Design

It will now be clear why the circuit is suitable for
the npplicﬂ.tiunu which were suggested in the Intro-
duction.  Before considering these, however, it is
necessary to go back to the practical cireuit of Fig.
2 (e). It has still to be shown that it is possible to
design this eirenit in such o way that none of the
essential properties of Fig, 2 («) are lost. The various
points of design can be dealt with separately :—

(1) Choice of Valve

Az in all negative feedback circuits, gain is sacrificed
in order to obtain other advantages. For this reason
a pentode is nearly always used in order that the
initinl gain may be as high as possible, for the more
the gain is reduced by the feedback, the better the
performance will be. Tt is true thet if o paraphase
eireit 18 recluiml (gain of 1|n.i1y], an initial gain of
20 or 30 may be ample, so that a triode may be used.
There is, however, often another reason for using o
pentode, With a pentode a larger ontput amplitude
is obtainable beeause the anode can swing very nearly
down to cathode potentinl without cutting off the
current in the valve, With the use of feedback this
full swing can be obtained with very little distortion.

(2) Choice of R, and R,

If & paraphase circuit is required, make R, = R,.
IT & gain of » is required, make &, — nll,. The actual
values of the resistances must be high cnnu.gh not
to shunt the anode lowd RL too much, The following

is a typical case. R, = 50,000 ohms. Gain of

10 required. Tn order not to shunt 2, make R, =
S00,000 ohms, 2, must then be 50,000 ohms, This
gives an input impedance (i.e. load on preceding
cirenit) of 50,000 ohms, If a higher input impedance
is required, R, and K, msy both be inereased in
vitlue by the same factor, vy, R, = 2ML, R, =
200,000 ohms, giving an input impedance of 200,000

a
INPUT
VOLTAGE

(b

OUTPUT
VOLTAGE
HALF THE SUM
OF (@) AND (b)
(8]
GRID |
Wav
(vov mim

Fig. 3.
The anode follower—sinusoidal input.



ohms. Values above a few megohms should be
avoided, as trouble may be experienced due to stray
capacities,

(3) Choice of C, and C,

At first sight it would appear that ¢, and C,
should be very large; so large, in fact, that their
reactance at the lowest frequency of interest, would
be negligible compared to £, and R,. It is shown
in the Appendix that this is not necessary, and that
the frequency response will be flat provided that
€'y and (' are chosen so that

s O =Ry Oy s s s e 3)
(for example, in the special case of a paraphasing
cirenit the two condensers should be equal), The
series impedance of each arm increases at low fre-
quencies, but the ratio remains constant, provided
the above condition is satisfied. This is fortunate,
because it is important that €, and O, should have
low leakage, so that very large values are not practic-
able. Mica condensers should be used whenever

- INPUT

Fig. 4.
A general purpose paraphasing circuit.

possible, Note that this provides a method of inter-
stage coupling free from the usual low frequency
loss associnted with R. C.-coupled amplifiers. It
permits a good low frequency response without the
use of large coupling condensers, with which trouble
is often experienced due to lenkage. The arrangement
fails eventually at very low frequencies, of course,
as it must do, because there is no D.C. connection.
The impedance of the condensers becomes so high
that the shunting effect of R, is important (seo 4

later),

It is interesting to observe what happens if €,
is made smaller than the value necessary to satisfy
equation (3). The impedance of the R, €', arm then
rises more rapidly at low frequencies, than that of
the R, C'; arm, so that the amplification increases at
low frequencies. This is often useful as a tone control,
or to compensate for a low-frequency loss somewhere

else in the eircuit. Tt must be used with care, however,
because the feedback is being reduced at low fre-
quencies, so that some of the advantages may be
lost. It is often useful, however, if applied as a small
correction. Of course, if the wvalve is being used
primarily as a tone control stage, a large bass boost
can safely be obtained by this method, and C, can
be made variable to control the amount.

(4) Choice of the Grid Leak R,

For proper operation, no current should flow from
the junction of B, and R,. There will be such a
current if R is present. It is easy to see how large
R, must be made in order that its effect may be
negligible.  Suppose R, is made equal to R,. The
current in R will then be about 1/100th of the
current in R, if the anode waveform is 100 times the
grid waveform. It follows that this value is adequately
large, the eurrent which is diverted from R, and R,
to flow down R, being negligible. Thus R, can be
made about equal to R, with safety, but its exact
value is of no importance. (The impedance of the
R, 'y arm increases at low frequencies so it should
be verified that R, is adequately large at the lowest
frequency of interest).

This completes the consideration of the circuit of
Fig. 2 (e). There are other variants of the circuit.
It is possible to use a single blocking condenser
between the junction of ®;, and R, and the grid of
the valve, omitting €', and C,. If the input has
D.C. continuity to earth, the blocking condenser €,
can be omitted, and no grid leak will be necessary.
There is no reason why the cireuit should not be used
with an amplifier which has a transformer in its
n._uuc.la cireuit, instead of the resistance RL of Fig.
2 (¢). In this case twice the output amplitude can
be obtained, becanse the anode can swing above H.T.
potontial. There is also & form of the cirenit which
can be used asa D.C. amplifier, no blocking condensers
heing used (%),

Practical Circuits

A number of practical cireuits will now be given,
Valves other than those specified may be used, but
this may necessitate some changes in component
values.  Where the best possible performance is
desired, valves of the high-slope type should be nsed
(e.q. E¥30, 6ACT, 8P41), but lower slope valves
(e.qr. GJ7, EF6), may often be adequate,

(1) A General Purpose Paraphase Circuit

The valve (Fig. 4) is arranged to draw about 5 mA
of anode eurrent, at which current the slope is about
3 mA [volt ; the gain without feedback is therefore
90 with the anode load shown. The output impedance

+360w.

i

INPUT

Fig. 5.
An oscilloscope amplifier. The valves used are the 6ACT type.
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is about 1,000 ohms, 1If it is desired to save a con-
denser, the cathode resistance may be left un-by-
passed, though this will approximately double the
output impedance. If possible, accurate high stability
registances should be used for R, and R, though
if necessary a small variable resistance may be
placed in series with one of them and adjusted for
exact paraphasing. It should be noted that if it is
required that both outputs should have a low impe-
dance the input sonrce must be a low impedance one.
In such a ease, it may be necessary to drive the
anode follower from a preceding anode follower,
cathode follower, or other low impedance source,

This eircuit is specially useful where a large output
umplitu(lo. is desired or where the frEliuemr}' response
must be very good. For example, it may be used to
paraphase a time-base waveform, or a signal under
observation, so that symmetrical deflection of the
C.R.T. may be used (puuh -pull voltages applied to
the two deflector plates). Tt is well known that this
improves the focus by eliminating what is termed
* deflection defocussing.” (%)

gain, as this gives the lower output impedance.
Further stages of amplification may be added if a
greater gain than 100 is required. No trouble should
be experienced due to self oscillation, owing to the
fact that feedback is only applied over one stage at a

time.

(3) A Flexible Tone Control Circuit

This eireuit illustrates the use of the anode follower
as a linear mizer. If several different inputs are fed
to the grid of the wvalve through sdparate input
resistances, each will produce its own output independ-
ently of the others; thus the output is the sum of
the various inputs. The grid end of the input resist-
ances can be regarded as being very nearly at earth
potential, becaise the grid waveform is so small.
In the circuit of Fig. 6 this mixing feature is used as
a tone control, High and low frequency components
of the input are first separated out by ', K, and
€', R, respectively., Varying amounts are obtained
by the potentiometers R, and Ry and fed into the

OuTRUT
BASS BOOST |uF
R~ B s
]
#u R7
i
AAA i
'5"""
Cl
INPUT
ARR +
YWW TREBLE ’F@FF
\TREBLE uansr )
Fig. 6.
Tone control circult.
R 500,000 ohms. Rg | megohm, €, 40 upF. Cy 003 uF.
Rl 3.4, 5'6.??Dﬂ.om chms. llg 20,000 chms. Cz LyiFL C.‘ 0005 ,F.

The valve is a 17 or equivalent type.

(2) An Oscilloscope Amplifier

This cireuit (Fig. 5) consists essentially of two
anode followers in ecascade (the second two valves
V¥, and V,) each of which ean he switched to have a
gain of x 1 or x 10, Thus the overall amplification is
x 1, x 10, or x 100. As the gain is accurately known,
small waveforms may be observed and measured.

In order to avoid trouble due to stray capacities
at high frequencies, the resistors in the feedback
networks are kept fairly low in value ; this means
that when the first anode follower is giving a gain of 10,
its input impedance is only 25,000 ochms. The two
stages are, therefore, preceded by a cathode follower
V,, giving a very high input impedance, with very
nearly unity gain. This cathode follower may, if
desired, be built into a “ probe ™" of the type familiar
in connection with valve voltmeters, so that a very
short lead is obtained from its grid to the point under
test.

Owing to the low output impedance of the amplifier,
the capacity of the oscilloscope leads and of the
deflector plates will not eause trouble. In a practical
case the output was connected to an oscilloscops
through about four feet of wire, and the frequency
response measured for a gain of x 100, (Under these
conditions there would be at least 100 wul of stray
capacity across the output.) The response was flat
up to 200 ke /s, and 6 db down at 500 ke /s. At the
low frequency end, the response was flat down to
5 e/s., and the measurement could not be taken
any lower.

When a gain of '10 is desired, it is best to work
with ¥V, giving the gain, and V, switched for unity

142

anode follower through input resistances Ry und Ry
respectively. At the same time, 1 /50th of the input
is fed straight in, without modification of frequency
response, throngh Ry, Thus, bass or treble boost up
to 50 times the normal response is obtainable, con-
trollable in amount by f, and R;. Bass-eut and
treble-cut can also be obtained if desired. For bass-
cut the condenser 'y is inserted. For treble-cut, a
varinble condenser 'y (this may be of the solid
dielectric type) may be placed across ;. The type
of characteristics obtained for wvarious settings of
the controls are shown in Fig. 7. As far as the middle

QUTPUT "
INPUT
0

VARYING R3
Si CLOSED

VARYING Ri

10,000
FREdUENEY (c/s)

Fig
Respanse curves u-l' the circuit of Fig. 6.



register is concerned there is a loss of &0 times in
ing through the eireuit, and this will have to
made up elsewhere. The tone control stage should
be placed as late in the amplifier as possible, owing
to the possibility of hum pick-up, especially on the
wiring to ', which has neither side earthed,
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APPENDIX
Exact Formula for Voltage Gain

‘The notation of Fig. 2 (@) will be used. Equating the currents
on K, & Ry we have

I.»—IuI ’M_"n

{2).
(3).

(4). M.

Ry R,
But ¥, = —A¥, (the negative sigh being fneluded because of

the phase reversal), and so V g can be ellminated from this

equation, giving finally

(R, + K
RI ri —— ‘v“ [R| 3 _l_.l_lll]
Thus
iy
Gain = — e i e ()
R, + {’_h___': .ﬂii

(where again the negative sign indicates the phase reversal),
If 4 Is of the order of 100, the term (R, + R,)/A will be negligible
in com m with &, s0 the formula reduces to R,/ R,
as shown previeusly.

Frequency Response

1T 1t Is desiresd to find the frequency response, the exact formula

(4) must be used, in which A varles with frequency, and cannot
be assumied to be very ]un}l.- at the Hmits of the frequency range.
As before, let the gain which it Is desired to obtain be n (e
n o= Ry/R,), and let m = A/n. (m Is the factor by which the
ﬁlt:ul.:] reduced by the feedback). Then equation (4) may be

Fi
my m
Ifm = I and m = 3 the actual galn is 3n/5 Instead of n,
representing o fall of 4-6 db. ITn s greater than unity, the gain
differs from n h;,: an even smaller Amount. This justifies the

* [actor of three ™ rule.

Gain = —

More General Case

If Ry nnd Ry are replaced by general bmopedances &y and Z,,
then, by exaetly the same :lmﬁlﬂlultleﬂ. the galn will be 2Z,/2,.
There i now amplification and phase shift, Let #, consist of
Ry in series with €, and Z, of Ry in series with €y Then

M
Galn = 1 J_t’ Wl ("'("."""' == 1Y Bi
z = 3 = \uon, —j/ 0O,

R, —w=(,

Provided that R,C, = R,y this Is independent of frequency
and equal to €./C, (or K./ ,).

Similarly it can be shown that If Z, consista of R, in mmlhl
with a condenser O, anl £, of Ky In l‘hrnll.r.l with Cy, t Eﬁﬂn
will be independent of frequency if R.C; = R, ’l'l:is resuli is
sometines useful, because the presence of stray capacities across
Ry and R, way spoil the response at high frequencies. It
Is then advantageous to placo a small trimmer across elther
K, or Ry and adjust for level frequency response.  Small eon-
densers are also sometimes placed across i, and Ry to nullify
the effect of grid to cathode capacity of the valve,

Output Impedance
Let o small change of voltage @ be lmpressed on the anode
by external means. This will ennse n voltage eR (R, + R.t
to appear at the grid, and so & current squal to eRg/(R, + Ry
will flow in the valve. Thus, to an external source, the valve
appears as an jmpedance R of (R, + R,)/Rw ohms.  Since

n o= Ry/R, we have :

n+ 1

R, = ahlme. i o ¥ - (2)

In parallel with this resistance there is the usual anode load,
0 the actual output impedance consists of R in parallel with Ry
Usually, By, is much larger than R, and so can be neglected.
No account has been taken of R' (Flg. 2 (e.) ). If .R’ = R, ths
formula bécomes B, = (0 + 2)/a.

List of Countries

Included with this issue is a leatlet containing a
comprehensive list of countries. The list has been
drawn up by representatives of the R.8.G.B., the
AR L. and " CQ 7 (the U.S. West Coast magazine,)
and will be used by the A R.R.L. as a basis for the
award of their DX Century Club Certificate. Addition.
ally it will be the official reference for their Annual
DX Contest.

Considerable thought and eare have been expended
in its compilation, and those who possess copies of
pre-war lists will see that certain anomalies have been
removed., For example, the Isle of Man, Baluchistan
and Tasmania no longer count as separate countries,
whilst the Malayan Peninsula now ranks us one coun-
try and Sikkim (AC3) becomes a separate Country.
Numerous other modifications and elarifications will
be apparent from a careful study of the list.

As far as the Society is concerned, we are grateful
to the AR.R.L. and * CQ ™ for consulting us in the
matter,  We feel that there cannot be too much
co-operation of this kind,

As o matter of interest, the new Counecil is to be
asked at the suggestion of the A R.R.L. to appoint a
“ DX Committee " to keep such matters under con-
stant review and to further collaborate with * (Q,”
the League, and other National Soeieties.  A.O.M.

- L]
Additional copies of the leaflet aro availablo (price
3d. each) from Headquarters.

Generous Gesture

The Hutt Valley Dranch of the New Zealand
Amateur Radio Transmitters Association are sending
to the Society a number of tins of fat for distribution
to sertain members of the Society who it is hoped will
benefit from such gifts. This generous gesture is
warmly appreciated by the Council.

-
Headquarters’ Station

Messrs. Stratton & Co., Lid, of Birmingham,
have very kindly offered to present to the Society a
Model 640 Receiver. The offer has been accepted
with thanks.

L L L

Good progress is being made in connection with the
bringing into operation of Headquarters’ station. Due
to the recent severe weather the serial system has not
yet been erected, but it is hoped that this work will be
completed at an early date,

It is anticipated that the station will begin opera-
tions within the next two months,

Incredible - but true

They have come at last ! Six completely blank
envelopes. We knew someonoe would come up to
scratch ! The only clue is 0.A.8. at the top. Six
blank unstamped envelopes for the collection of
someone’s QSL cards !—Yes that is what we said.
There was nothing else enclosed.
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AN R.-C. AUDIO FREQUENCY FILTER

By P. NEWTON NIELD (G8SH)*

HE audio frequency filter has been used by

amateurs for telegraphy receptio over a number of

vears with both straight and superhet receivers,
enabling a very useful inerease in selectivity and
signal/noise ratio to be achieved by relatively simple
Means,

Audio frequency selectivity is usually obtained
through the use :of tuned circuits involving iron-
coradl chokes or transformers.  These are bulky,
expensive and not particularly efficient, and have o
number of dissdvantages, such as hum pick-up, ete,

This article attempts to deseribe an AF filter,
composed entirely of resistances and condensers,
which was originally investigated and incorporated
in & communications superhet designed about a
vear ago, in which receiver the filter has since given
a most satisfuctory performance. Its few components
and lack of additional front panel controls render it
particularly suitable for adding to an existing straight
or superhet receiver,

Facilities Provided by the Filter

() A simple circuit which, when added to the AF
um])lilil-r aection of a receiver, will allow the
amplifieation of a certain band of [requencies
(usually  centrod  about 1000 eyeles jsee,)  and
sttenuate nll others outside that band,
Frequencies within the pass band are not atten-
uated, and the circuit can be arranged to give a
gain il required.

Provision is made for varying the width of the
pass band, and Jor the attenuation of frequencies
outside that band.

{d) The filter can be switched in or out at will.

®)

(¢)

-Circuit

The basis of the circuit is the well known ladder
network oscillator shown in Fig. 1. Positive feedback
will occur when the overall phase shift of the network
is 1807, d.e. ot a frequency fo depending upon the

I

values of € and R. For oscillation the gain of V1
must be not less than the attenuation in the net-
work.

HH

b
AAARA
LAALLS
E-)

i

Lnam

Fig. 1.
Ladder MNetwork Oscillator.

Now if the gain is reduced just below that required
for oscillation, there will still be positive feedback
at fo, and any signals at that frequency injected into
VI grid will be amplified much more than signals
of any other frequency, and by providing a feedback
control the ** resonant gain,” i.e. the gain at fo, can
be made greater or less as required. In addition,
negative feedback occurs at frequencies above fo,
reducing the gain of V1 below that without feedback,
still further increasing the effectivencss of the filter.
An example of the overall response curve with
moderate feedback is shown in Fig, 2,

Feedback Control

One way to control feedback would be to make
the last network resistor o potentiometer, and to
connect V1 grid to the slider; however, interaction
between this control and normal AF gein eontrol

i
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Fig. 1.
Response curve of R.-C. ...§m filter with constant input.
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usually connected to V1 grid would oceur, and make
operation difficult. Figs. 3 and 4 show how the
normal AF gain control was made to serve the dual

purpose of AF gein and feedback control. Fig. 3
shows & double-diode-triode in a conventional
second detector—first LF cireuit of a superhet;

Rl is the AF gain control and of course the gain
is & maximum when the lider is at point ©* A" Fig. 4
gives the modified circuit, Four resistances s
condensers and S1 have heen added and the eonnec-
tion to point “* B ** an R1 has been modified.

—— | oureur
VALVE
COND
IF
THANSFORMER
—_
S,
-
Z
-
3
s
—— ::
—— ‘-
Fig. 3.
Typical secend detectar-first AF amplifier circuit before
madification.

Consider the action of R1 with respect to feedback;
when the slider is at point ** B! " feedback will be maxi-
mum, at point A " it will be minimum (although not
zero because of R2), i.e. movement of Rl slider
towards ** B " will reduce ** signal "' gain and inercase
feedback (and therefore * resonant’ gain), while
movement towards * A will have the opposite effect ;
thus by suitable choice of cireuit vilues the overall
guin to n signal at o frequency fo can be made to
appear roughly constant, and the ** gain'' control
then acts merely as a control of selectivity, the
recoiver RF gain control being used to set a suitable
signal level. By closing S1 the feedback is short.
circuited and K1 returns to its normal funetion :
S1 ean conveniently be combined with say the tone
control,

In practice, the effect of adjusting Rl is quite
impressive ; when receiving a fuint CW signal with

HT +300v.
100
ko Btr.ﬁ
w 5T
6507 [4 A0xn p—
C AT0kN —
3 T =M\
o ¢ mn |
250k
A
[ —AM =
— Ri0SMa S05Ma
T™Eir ¢ 0
C = 2N0uF
Fig. 4

Modified circuit to imlludt audio filter.

Table 1

Type of Network

3 section | 4 section

1 ) 1
2zRC 10
N / b

Resonant Frequency fo ImRC VF

Attenuation .. ali 29 5:5

Suggested values i R.. 470,000 470,000
for fo approx. : s 57
1000 eyles [see. ‘ Cos 150y 270upF.

Rl at “ A" in the presence of background noise
and  slightly  off-frequency  QRM, adjustment  of
Il towards “ B eauses the background noise
apparently to fall away and gives an improvement in
rendability often approaching two ** R points,

Either & three or four section network may be
used, as will be seen from Table 1. While the three
section network has the advantage of requiring less
components, the attenuation is greater ; it is therefore
only suitable when V1 gain is large. The gain of V1
should be rather larger than the network attenuation,
to allow for the effect of network unbalance due to
component tolerance, In the filter constructed, a
high-¢ triode (65Q7) and @ four section network
wore used, as the particular values of resistances
and condensers to give a suitable resonant frequency
were to hand. It will be noted that the last network
resistor has to be greater in value than the others,
as it is shunted by R1 and R2 in series.

* 5 Park Street, Loughborough, IA‘ES_‘*‘I'!‘II]'N.'-

Loss in A.F. Transformers
By H. N. GANT (BRS 3759)*

ANY transformers handling appreciable power
M at audio frequencies, such as the output

transformers used in speech and modulation
amplifiers, or those which match output valves to a
lowd speaker, are wound on laminations with holes
punched in the stampings. This is done for easo of
mounting, screws being passed through the holea
and elamps or the chassis. T'his method of mounting
is commonly used on transformers somewhat larger
than the usual commercial loudspeaker output
transformer, which is generally far too small to handle
anything more than a watt or so without leprw:'inb[e
distortion.

As the manufacturer of laminations ecarefully
insulates one or hoth sides of his product, it seemed
to the writer to be technically wrong that they
should be short-circuited by the usual 4BA scrow
passing through the mounting holes. Measurements
wers accordingly taken on several transformers
when it was found that the maximum available
undistorted output was considerably greater whon the
spcuring  serews wero removed. In one ense tho
improvement measured was from 6 to 8 watts, and
in all cases the improvement was between 10 and
20 per cent. It was found that by using thinner
screws (such as 6BA) with two turns of sticky paper
tape, wrapped round the shanks before inserting
them into the laminations, no measurable loss
oceurred.

* 42 Elspeth Rd., Clapham Common, London, S.W.11,
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A MIDGET UTILITY TRANSMITTER

By D. J. G. LEGGE (G3MP)*

HEN the writer’s transmitter was recoverad

from the G.P.0. after its six years rest,

one look was sufficient to show that in the
light of modern development it was definitely not
the thing. It had heen modified so many times after
its initial construction that the under-side of the
chaasis looked as though mice had been nesting there,
so it was pulled down and work commenced on a new
rig. Consequently, when 7 and 14 Me/s. opened
up we were caught with the soldering iron red hot
and in the midst of reconstruction. Something had
to be done and the little rig to be described was the
result.

Circuit

As most of our financial resources were being
poured into the transmitter proper the standby
was of necassity an effort at economy and bee
the power supply is no mean item it was decided
to test the possibilities of the simple AC/DC cireuit
as applied to the commercial domestic receiver.
In this cireuit the mains are applied direct to a diode
rectifier whilst a resistance is used to drop the mains
voltage to the correct value for the heaters which
are wired in series,

o | | E.MF* | 8)-!;
MF

Fig. I.
Circuit of Midget Utility Transmitter.

The valves used by the writer—both of the 25-volt
type—are an Osram U3l as diode rectifier and an
American 25L6 as a tritet crystal oseillator, The
filament dropping resistance is a three way line
cord, but a suitable resistance could he used instead ;
in which case it should be mounted on the rear drop
of the chassis,

Apart from the power supply requirements thoe
cireuit (Fig. 1) is fairly straightforward, Smoothing
is taken eare of hy means of a 60mA choke —such as
is =old for small receiver power supplies—and two Sl
Drilitics which fit neatly under the small chassis.
The 50,000 ohms resistance in the sereen can be
reduced in  wvalue if desired, but this is not
recommended as no great inerease in output results
and the wvalve life will be considerably shortened.

As the transmitter was designed primarily for
operation on 7 and 14 Mo /s, a fixed coil and condenser
arrangement was employed in the eathode for use
when working on the erystal harmonie, this being
short eirenited by means of a minature switch when
working on the fundamental. Keying is also affected
in the cathode, a jack being wired in series with the
eathode coil and earth for this purpose.

* 19 Willinm Hoad, Stapleford, Nottingham.
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Construction

The aluminium chassis was eut, drilled and bent
ag shown in Fig, 2, and given a coat of grey paint
enamel on its upper surface. Mounted on the front
edge of the chassis from left to right are the switch,
(for shorting the eathode eoil) the two-pin socket
(for the erystal) and the key-jack. These are shown
in Fig. 3 which also depiets the positioning of the
filter choke and tuning condenser,

Components List

Lot B varnable condenser.

Lo praed?® flxed eondensoer,

L gl fixed condenser.

82 ul electrolytic condenser { Dubilier).
L ohms resistor.

TO,000 ohims  resistor,

L.F. choke (60mA receiving type).
Closed eirenit jack. (Hulgin.

3—\\'?&{ line eond (600 ahlms)

Oetal type valve hases.

Valve type 25LG.

Valve type U31 (Oseam).

Urystul, holder and socket { Hanrad ).
Bingle-pole, single throw switeh.

b o 0 ot - S e

The valve sockets are mounted with thbir keys
towards the rear of the chassis; this is an aid to
obtaining short leads thereby simplifying the wiring.

It is desirable to commence wiring the series
connected heaters first, ns these must be as close
to the chassis and as short as pnﬁsih]e in order that no
hum can be picked up from them. The line cord should
not be connected to the sat until the last, otherwise
difficulty will be experienced in manceuvring the
chassis whilst carrying out the rest of the wiring.

The cathode coil, mounted under the chassis by
means of a small bracket, is located just to the rear
of the key-jack. This eoil is wound on a 1 in. former
and consists of 6 turns of No. 22 s.w.g. spaced to
oceupy § in.  If any trouble iz encountered from

—
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18"

=

A=
NOY

74

I 24 Y, 2%
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Fig. 2.
Chassis Dimensions.



spurious harmonies, an extra turn should be added
to effect a cure, The above data is for use with a
7 Me/s. erystal ; if the transmitter is to be used on

Fig. 3.
View of complete Midget Transmicter,

any other band then the coil must be altered
accordingly.

The anode coils are wound on receiving type coil

Side Slip

Several members have pointed out that the State
of Maine was omitted from the W.A.8. list published
in our last issue. Attention has also been drawn to
the fact that the District of Columbia is not a State
and should not have been included in the list.

Our apologies to the ** Hams of Maine.”

‘* Radio News”’

The Society is now in
scriptions from members
journal ** Radio News.”

SBubscriptions rates are

Une year i
Two years
Three years

a position to aceept sub-
for the American monthly

ns follows :—

£1 5 0
£2 5 0
£ 0 0

Copies will be posted direct to subscribers from
Chicago,

P e—

A New Venture :

LONDON REGICN MEETINGS

will be held at the

ROYAL HOTEL, WOBURN
FLACE, HOLEORN, W.C.I

on Wednesdays April 23 and May 2|

7 pom. to 10.30 p.m.

Technical and topical talks—Questions and
answers on Society affairs

Light Refreshments ] Ladies
at popular prices o 5] Invited

A cordial invitation to attend is extended to all
members resident in the London Region

formers 14 in. in diameter, For 7 Me/s. operation,
15 turns of No. 22 sw.g. are wound to a length of
1% in.; for 14 Me/s. 8 turns of No. 18 s.w.g. are
wound over the same length.

Operation

Before switching on, make sure that the wiring to
the heaters is correct ; any mistake here will cost the
price of two new valves. 1t will be found that the
heaters take a considerable time to warm up, but
this is usual with valves of the type specified. With
the anode eircuit tuned off resonance a meter in the
cathode cireuit should read approximately 6G0mA ;
this will drop to about 15mA at resonance when
operating on the fundamental and to about 30mA.
on the harmenic. These figures may differ somewhat
in other localities, due to varintions in mains voltages,

If & four turn coupling loop to the aerial is wound
round the anode coil the transmitter can be loaded
until the anode current is about 45mA. representing
an input of 103 watts. It is not wise to go beyond
this figure as the quality of the signal falls off rapidly.
The efficiency of this transmitter may not be all that
iz desired, but it serves admirably the purpose for
which it was built : it is compact, cheap and effective.

New Regional Representative

The Council has been pleased to appoint Mr, H. J.
Sherry, GG6JK, 17 New Drive, Totteridge. High
Wyecombe, Bucks., Acting Representative for Region
6 (Home Counties).

The new R.R. is well-known to local members,
and it is anticipated that under his leadership the
Region will make good progress.

THE INDIAN INFLUENCE.

G4A) who is shortly returning to India releases the secrec of the
successful pruning of his multi-element rotary beams.
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World Telecommunications
Conference

HE March 1945 issue of the BULLETIN carried an
Tannonnocmcm dealing with the Post-War Licence

Policy of the Society. Contained therein were many
proposals designed to improve the conditions under
which Amateur Licences were to be issued. With
minor exceptions those proposals have been put into
force, and we believe that members generally will
agree that our post-war licences show many improve-
ments and compare favourably with those issued any-
where else in the World. ;

The allocation of amateur frequencies at the forth-
coming World Telecommunications Conference, is
naturally engaging the attention of every amateur at
the present time, and whilst the situation looks serious,
a similar situation confronted us at Cairo, Newer
members may not know that the Society sent a
representative to Cairo in 1938 and to Madrid in 1932,
The authorities have themselves paid tribute to the
Society for the fight we put up for Amateurs on both
occasions. It must not however be assumed that all
the work is done at the Conferences. In point of fact
a great deal of the work is dome in the preparatory
stages, and those handling these matters for the Society
have devoted an enormous amount of time to frequency
allocation problems.

The recent Moscow Conference was of an exploratory
nature only and committed no one, although
undoubtedly the exchange of ideas has been of great
help to the countries taking part. ) )

Since our statement of policy was published in
March, 1945, the Society has revised its claims regarding
frequencies and has recently submitted to the G.P.O.

Radio Amateurs’
Examination

B following table lists the results of the Radio
Amateurs’ Examination held on November 15
Inst, and compares them with those recorded at

the previous examination. .

Niw, of No. of

Date Candidates  Passes
May, 1046 182 145 7 '-!2-'_-‘
Nov. 1946 216 156 [T B0.5

The falling off in the proportion of passes, as com.
pared with the May, 1946, examination, appears to
be due to the fact that a number of persons sat
for the examination without adequate preparation.
Thers was a tendency, noticeable also in the first
examination, for answers to be worded so briefly or
vaguely that it was difficult, or impossible, for the
examiner to assess correctly the entrant’s knowledge
of the subject, A typical example of this occurred in
the question on over-modulation, in which o numbor
of candidates wrote that this could be preventod ** by
the use of o cathode-ray oscilloscope,’ without giving
any evidence that they know what such an apparatus
is, or stating how it should be used, or what results
would be strived for. The advantages gained from
the use of dingrams in answering questions still seems
not to be apprecinted by many students. For
example, even the guestion on fading was answered
by many without the aid of a diagram ! A few candi-
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as the minimum requirements to accommodate
amateurs, the following proposals :—
1,715~ 2,000 kc/s. shared (as now) ]'66— gg Mec,'s exclusive

1.500- 3B0O .. exclusive 30- 5 [
7.000- 7200 , - 400- 430 "
7,200- 7,300 ,, shared (as mow) 1,200- 1,300 =
14,000-14,400 ,, exclusive 2,300- 2,450 e
21,000-21.500 e 5,600~ 6,000 e
28,000-30,000 - 10,000-10,500 "
20,500-22,000 "

cither 50 - 54 Mg /s, \

or 58-5-60 , exclusive.
or 66- 67:5 . |

Although our authorities have a greater appreciation
of the value of Amateurs than was the case before the
War it must be borne in mind that the number of
services requiring space in the spectrum is now far
greater than was the case when the Cairo Conference
took place, and all of them have to be fitted in. The
position is far more complex in Europe than in America,
and we sense that the general attitude of the U.S.A.
may not react to our advantage.

It was not known by the G‘P'Sc' at the time of writing
where the Conference will be held, but this information
should be available very shortly, as the Conference is
expected to start in May. Incidentally it is the intention
of the Society to send two delegates, if possible, to
the Conference.

It is easy for those who bear no responsibility to
criticise and make statements which do not stand up
to inspection. We have never exaggerated in the state-
ments we have made ecither to the authorities or to
our members.

In the past we have fought the battle for Amateurs
with success and members can rest assured that we are
doing and shall continue to do our utmost to protect
their interests. A. E W.

Late News.—It is understood that the U.S.A. have
issued invitations for a world telecommunications
conference to commence on May 15 next, in Atlantic
City, New Jersey.

dates used no diagrams at all in their answer papers.
Comments on the individual questions are ;—

Question. 1.  Frequency-multipliers.—Fairly  well
answered, though a number of candidates were under
the misapprehension that the harmonics are produced
by a piezo-electrie erystal. Many failed to grasp that
the harmonics are produced as a result of the con-
ditions under which the valve in a frequency-multi-
plier operates, and failed to deseribe these conditions,
i, the portion of the characteristic on which the
valve is biased to work. )

truestion 2. Fading.—Many candidates, while des-
eribing fading along u single path, omitted to describe
fading caused by two or more signals arriving by
differing paths with varying phase relationships. The
majority gave good disgrams, but a number sub-
mitted very poor diagrams and in a few cases no
diagram at all was given. These latter were perhaps
candidates having insufficient knowledge of the
subject to do so.

Question 3. Super-heterodyne Receiver.—Fairly well
done. Most candidates drew the block schematic dia-
gram correctly, but many gave an inadequate des-
eription of the functioning of the receiver.

Question 4. The calewlation.—Generally well done,
; fPuestion . Directional aerials,—Only fairly well
wlone,

Question 6. Heterodyne frequoncy-meter.—-Not very
well done.  Answers generally were somewhat con-
fused, or lacking in essentinl detail. This question
appeared to catch a number of candidates by surprise.

tduestion 7. (a) Key-elicks.—Only fairly well done.
The use of filters for primary keying was rarely men-
tioned. Very few candidates sketched the wave-
forms with and without the filters,

continued on page 149



Service Transmitter Surplus

OLLOWING protracted mnegotiations between

the Society and representatives of the Ministry

of Supply, an arrangement has now been approved
whereby members of the Society who hold a trans-
mitting licence, or whose applitation for a licence has
been approved by the G.P.0., may purchase certain
items of ex-Government transmitting equipment at
attractive prices. It is, however, not ible for the
Ministry to deal direct with incli\'iclunmmlm All
sales will, therefore, be negotiated by the Society’s
County Representatives who will be required to enter
into contracts with the Ministry. No order can be
accopted of a total value less than £25, but there
seems little doubt that most orders will be well in
excess of this figure.

Sales must be effected promptly as the depots in
which the gear is located are required urgently for
other purposes, Every C.R. holds a complete list
of the equipment which is for sale, together with a
list of prices. Quantities are small in somoe cases,
large in others. Certain items are available from
several depits, others from only one.

As (LR.'s will be responsible for the collection of
the equipment from the depots, the scope of the
scheme is somewhat limited by virtue of transport
difficulties, nevertheless the material available locally
should prove useful to membors,

Those who wish to purticipate in this seheme should
communicate with their C.H, enclosing o stamped
addressed envelope,

It is a condition that no gear purchased in connec-
tion with this scheme may be offered for resale.

Abuses of the conditions of sale may lead to serious
I"[)m(]llﬂ“l.’m.

Council members (. H. L. Lambourn Edwards,
GSATL, and George Bloomfield, G2ZNR, were respon-
sible for bringing the negotiations to a successful
18S1e,

Interference with R.A.F. Distress Frequency

At the request of the G.P.0O. the following urgent
official R.S.G.B. announcement was transmitted
during the week-end February 8-9, 1947,

“The R.AF. distress frequency of 3805 ke /s,
is being interfered with by amateurs. In view
of the threat to the safety of aircraft, amateurs
are urgently requested to operate at  least
20 ke/s. from this frequency until a further
announcement s made.”

Although the above message was cancelled one
week later at the request of the G.P.0O., members
who use the high-froquency end of the 3:5 Me/s.
band are advised to take every precaution to ensure
that no portion of their radiation falls outside the
authorised limit, viz. 3800 ke/s.

Interference in the 7 and
14 Mc/s. Bands

Some months ago the Society requested the G.P.O,
to investigate thoe commercial interference being
encountered in the 7 and 14 Me /s amateur bands,

The G.P.0O. have now reported that the interference
is largely enused by automatic transmissions on two
or three Russion and American circuits, As however
certain Serviee and B.B.C. stations are using fre-
quencies in these two bands, the G,P.0. are not at
present in a position to make effective representations
to the U.8.85.R. and U.8.A. authorities in this matter,

The Council deplores this state of affairs and will
continue to press the G.P.0. to remove the Service
and B.B.C. stations now operating on frequencies

Commercial

within our bands. If this is done, possibly the demise
of the U.8B.5.R. and U.8.A. stations will not long be
delayed.

Service Valve Equivalents Booklet

We are indebted to Messrs. Palmer, BRS14205
Densham, BR89909, and others for drawing attention
to the following errors, and omissions, in the Service
Valve Equivalents Booklet.

Page 4 e Add NR64 CV1 10w
R — i Add NR65 CV 282
. 8 ARPIO : Should read CV13249
~ 8 ARPII - Should read CV 1330
. 8 ARP20 = Delete NRT9
. 8 ARP21 as Add NR79
- B CVIT3 I Add EF35 (Mul)
. 13 CV1035 QP21 (MOV) not (Maz)
W 13 CVI1ido Add PX 25 (MOY)
. 13 CVIOST .. Pen 220A not Pen 22A
w 13 CVI1057 57 EK 32 not EFi2
. 13 CVI06S SP61 not SP41
. 13 CVI066 P6l not P41
w 13 CVI109 X666 not Z66
» 14 CVII19 o DDL4A (Cos) not (MOV)
» 14 CVI1127 i Pen 46 (Maz) not (Mul)
W 14 CVIIEE . Add EF54 (Mul)
w 14 CVILE37 . Add EC52 (Mul)
» 15 CV]1282 - Should read AC/S2 Pen,
- 18 OVI332 - Should read VP2 Maz.)
. 15 V1333 e Should read 2201177 (Cos,)
W 17 CVIGT6 i KT44T (MOV) not KT44
w 21 VTS5l i B4l not 481
23 VT235 is Delete T05A and 8021
» 23 VT266 Delete 8661
L] - -

Since the publication of the Booklet, a number of
members have inguired why Cathode Ray tubes were
omitted. The reason is that, except in a few instaneces,
there are no commercial type numbers for Service
tubes and a list of Service numbers without such
commercial equivalents would serve little purpose,
It is hoped at some later date to publish u short list
of those tubes which are available commercially.

RADIO AMATEURS' EXAMINATION—
Continued from page 148,

(b) Interference to television reception.—XNot well
done. Few could mention all the standard methods of
suppressing the third harmonic.

Question 8. (a) Use of call-signs.—Fairly well
done. Practically all candidates had a general, if not
precisely eorrect, idea of the procedure.

(b) Over-modulation.—The objections to over-modu-
lation were well brought out. Descriptions of the
methods of presenting it were often only partially
correct, or in terms which weroe too general or too
vague to score highly.

L - L]

The information given above is from the report of
the Examiner and is reproduced by permission of the
Department of Technology, City and Guilds of London
Institute,

C.U. IN B.E.R.U.

APRIL 12-15 e APRIL 17-20

—
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THE MONTH ON

THE AIR

By A. O. MILNE (G2MI)*

Contests

ANY of us have welcomed the return of the

various Amateur Radio contests, several of

which have taken place recently, with more to
come.  Most of the activity during February was
centred around the ARR. L, DX contest and several
British stations made very substantinl scores in the
first half of the event. Conditions during the C.W,
section were excellent up to the Sunday morning.
14 Me/s. was wide open and the whole of the States
and Canadia eame in all night with no difference
in signal characteristic between W1 and Wi, Those
who decided to spend Saturday night in bed and make
up their scores on Sunday, however, were unlucky,
because there was an almost complete fade-out for
North America all day on all bands.

The telephony section of the contest can only be
described as Bedlam ! We do not think that many
(+"s stood the strain for long. Conditions were excellent
and the bands wide open, but what a din! We feel
that it would be a good idea for the amateur delegates
to the forthecoming International Conference to have
some records made of week-ends on the amateur
bands and play them over at the Conference nssombly!
That ought to convinee them of the need for more
space !

Notes and News

G2WW has now heard from OP2C who turns out to
be a Czech recently returned from Rumania. He
promises to QSL. "WW suceeeded in working Ken
Ellis in all eight of the countries he visited. G2AXG
recently contacted WEFMO who was using two watts,
Yes Wans. 2AXG was much more QRO with no less
than three whole watts. The QSO was on 'phone on
the 28 Mc/s. band. Reports 58 and 56 respectively.
He confirms HZ1AB’s address as APOS16 and cards
have arrived. GEVH says CNSED is W41JW. Q5L via
A.R.R.L. CR4AA is a phonsy, definitely not known
in Cape Verde so don't waste your QSL cards.

GRON has had a good bag with WHEAFL /5 in New
Mexico, PK4KS, J2UVW, VQ5JTW, KHGFX,
VETDW, VPATR, PKOGHA, J3AAD and J4AAK,
He suggests a new procedure signal, CQ5, meaning, I
don't want replies inside 5,000 miles radius. Looks na
if he has been using it too ! If you work LJ2H, he
says, you need great patience and a bottle of aspirin.
They speak ** book " English, know no ham or (‘:r.hﬂr
abbreviations and are ignorant of the international
prefix list. Favourite signal is AS which seems to
mean QRX 10 mins. The station is evidently run by
a Norwegian Army outfit.

G2TG worked TGSK on 3.5 at 21.45 GMT, January
14, with 20 watts, TG3K used 15 watts. Talking of
QRP, G2QY mentions WOJJY of Bethel, Kans., who
runs 10 watts to a GV6-6V6 and an 8 wave acrial,

Cards are through from YR3X. Q5L via R.5.G.B,
GHIRC gives HISX as Box 1043, Trujillo City, Dom.
imican  Ropublie, and W7QI/KL7 as Box 307,
Anchorage, Alaskn, Cards are through from KL7GG
within three weeks of the QS0 complete with npology
for delay ! D2TG informs us that D2UY is a phoney
s0 again, save your cards. GGRH produces the usual

lums, amongst which are the following, HEK3DW,

28300 ‘phone, HEK3DD, 28200 ‘phone, HCZHP,
14360 ‘phone.  YNILB 14370 ew, LA4LA 14060
{Spitzbergen),  ZP5AA, 14250 ‘phone, CPIAP

14020 ew. T6. He recently heard a G calling FKSVE
* 20 Kechill Garders, Bromley, Kent.
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on 28 Me/s. "phone. GSTK has also done well with
KL7FF on 7188. Solid from 09.00 to 10.15 GMT. He
mentions W2QHH who has worked %4 countries with
a single 6L6 running at 18 watts input: he needs a
GC and operates on 3545, 36897, 3720 and 3730 from
07.00 GMT. GSMR offers PRGEE. Box 76, Macasser
Celobes, DEL 14110 19,00 GM.T.

(G507 has had a report on his 7 Me/s. 'phone from
Hong Kong, during a QSO with F3IB at 21.40
GALT. Let's hope that this will help to remind some
of us that 7 is a DX band. There was a time when
such a report would have oceasioned no great sur-
prise. GSIV has worked LIZBO. QSL to Mr. John
Oshorne, Talbot House, Cairo. QHRA is given as
Tobruk. G3VA sends o short, but most interesting,
list. WaBSY /MM, using 10 watts on the 7,000 ton
8.8. Cresi of the Wave was contactod when 400 miles off
the Virginia Coast, bound for Antwerp. VQ5FCA is
another nice one. Input 3 watts. ¢/0o Radio Station,
Entebbe, Uganda.

G2YS has worked VU2PB on 14020, R.AF. Signal
Section, Port Blair, Andaman 15 Yes it is a new
country., Should be VUGPB, GM3IRL provided
VPSAD with his 1.000th contact. "S8AT) uses 10 watts
and has an SX24, He is on the look-out for G's every
ovening from 19.00-20L.00 G.MT. on 14050. He
QSL's.

Look out for VUTAA, Address :
¢/o Cable and Wireless, Balmain Is.
active in May.

The reference last month to GZHOJ should have
been GZHOS. MESAA, 5AB and 5AC are all genuine,
They are Army personnel in M.E.L.F. Canal Zone,
Suez. Do not confuse the * ME " with “ G ", QSL
via R.8.G.B. ME5SAA is G4KV.

Finnish Selar Eclipse Expedition

GSCR and G388 both report having worked
OI2ZKAL. This is the official test station of the
Finnish Solar Eclipse Expedition. At the time of
contact it was at Helsinki, operating on approxi-
mately 28100. The station is going to Africa with the
Expedition in May. A socond station OI2ZKAF will be
going to Brazil. The operator of 2ZKAL is ex-ESING
and at the other station, OH2QM is the operator.
QSL via 8.R.A L., Helsinki or R.8.G.B.

The Saturday Effect

G5JL is one of the many amateurs who has recently
started working a five day week and sometimes looks
round the bands on Saturday mornings. He rather
expected that 1.7 Me/s. and 3.5 Mc/s. might become
heavily popuia.tcd but this is not the case. If he
wants to contact a G he has to do it on one of the DX
bands where there are dozens of them working each
other. Moral—Use the best band for the job and
don’t clutter up the DX bands with local contacts.

QSL Matters

The QSL manager for Jamaica is Mr. T Myers,
122, Tower Street, Kingston,

Amateurs in Malaya are asked to send envelopes .
for the collection of cards to J. MacIntosh, VS2AA,
P. and T. Dept., Koala Lumpur.

Onee again we ask you to please sort your cards
before sending them to the Bureau. It saves us a lot
of time.

Will all XA stations please sond S.AE.'s to G2MI
for their cards?

J. A, Faithful,
He should be



THE MONTH ON

By W. A. SCARR, M.A. (G2WS)

NOW.coversd aerials, shacks at freezing point,
S olectric power euts—hardly the conditions which

wo are wont to associate with 5-metre work, let
alone a S-metre contest | That was what many of the
enthusinsts had to face up to on ¥February 8 and 9,
and as anticipated, conditions on the air matched
conditions on the ground. We will not anticipate
results except to say that as far as can be ascertained,
DX contacts were very few in number and it would
seom that all scores are likely, unless things are very
different for the second week-end, to be extremely
low. Please send in your log if you were on the air
during either week-end,

A letter from the ** Résenu des Emetteurs Fran-
eais "' gives welcome news of activity in France, A
S-motre contest is to be organised through the journal
Hawt Parlewr ns n preliminary to an attempt to
establish amateur links on the band between Paris,
London, Brussels, Luxemburg and Berne. British
amateurs are invited to take part and details of dates
and conditions will be published shortly.

GSEDH  (Clacton) sends a full report of recent
observations. Conditions have been generally un-
favourable for tropospherie contacts and the link with
2XC has for the most part been broken. 2ZMV was
contacted on February 16, GDH complains of hear-
ing many weak carriers from stations who refusoe to
identify themsolves by using the key. He has kept
almost constant watch on the M.U¥, in the hope of
hearing reflected DX signals but the limit has beon
around 45 Mc/s. for several weoks. GDH has found
that the M.U.F. is—to quote his own words—"* high-

est to the EN.E. or W.N.W. down to E.S.E. and
W.S.W. and that best F2 distance is 1,500-2,500
miles.” He adds : ** If those who speak airily about
gotting across the Atlantic on 60 Me/s. would accom-
pany mo in my (]njly checks on the M.U.F. T think
they would modify their views ! "

We are sorry to learn that indisposition has kept
2XC (Portsmouth) off the air lately. He has, how-
over, contacted 516G (Cambridge) and proposes to aim
signals at 5MP (Hythe) in the hope of keeping a sked
with him. 5IG himself has been active recently and
worked 4DN, 3BD, SQM and 8SM for the first time.

¥2WS heard 21Q (Sheftield) during the contest from
his QRA in Kent. Judging by the peculiar quality of
the note and the fact that nearer stations were in-
audible, he considers that this may have been a
roflected signal. 2UJ (Tunbridge Wells) is puzzled by
the inconsistence of results obtained under apparently
identical conditions. He has recently used a CVG6
grounded-grid triode R.F. stage in front of his receiver
and obtained gnml'tly increased signal-nuim ratio.
AJU (Birmingham) worked a number of Southern
stations in January, but has found conditions ** hope-
less "' in recent weeks and activity at a very low ebb
in the Midlands. BJV (Nottingham) maintains his
nightly contacts with 581D (Mablethorpe). Though
using an indoor beam and low power, ** Jock " works
ncross the Pennines to Manchester and Liverpool with
AUrprising ease.

A station new to S-metre work is GEMR (Felpham,
Sussex). London stations will wish to look out for him
on 69 Me/s. and 2MV has ﬂ.;'ﬂ]ﬂ.dy worked him. SMR's
station is only a few feet above sea-level and the
Downs are but eight miles behind him.

London Region Meetings

To meet the wishes of a large number of members
who find it difficult to attend the 6.30 p.m. meetings
at the Institution of Electrical Engineers, arrango.
ments are being made to hold additional meetings
(from 7 p.m. onwards) at the Royal Hotel, Woburn
Place, W.C.1 (5 minutes from Holborn and 2 minutes
from Russell Square Tube Stations) on Wednesdays,
April 23 and May 21. The meetings will be quite
informal but it is planned to include technical and
topical talks as well as providing opportunities for
questions on Society affairs.

The meetings will be organised by the London
Regional Representative and the London D.R's,

The meeting place will accommodate up to 250
members and no charge will be made for admission,

Refreshments will be provided at reasonable prices.

If this new venture proves successful and is well
supported, the Council will eonsider further hookings
at the same venue.

» L] @

There was gn excellent attendance at the meeting
held on February 14 at the Institution of Electrical
Engineers, when Mr. R. H. Hammans, G2IG, delivered
a lecture on the subject of ** Noise Limiters.” It is
hoped to publish an abridged version of the lecture
in an early issue. A vote of thanks to the lecturor
was moved by Mr. E. L. Gardiner, G6GR { lmmediate
Past President).

The Chair was taken by the President (Mr. 8. K.
Lewer, GGL.J).

TECHNICAL

BOOKLETS.

WANTED URGENTLY.

PHOTOGRAPHS AND  BRIEF

TECHNICAL

DESCRIPTIONS OF

Short and Ultra-Short Wave Receivers, Short and Ultra-Short Wave Transmitters.

Modulation and Measuring Equipment.

Aerial Arrays. Power Supplies.

All material used in the booklets will be paid for.
DON'T DELAY—WRITE TO-DAY

TO

R.S.G.B. TECHNICAL COMMITTEE,
NEW RUSKIN HOUSE, LITTLE RUSSELL STREET, LONDON, W.C.I.
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THE 1946 <“TOP

i GOOD time was had by all.” These, the
A concluding remarks of more than one competi-
tor, sum up the geﬂern.l feeling of the numerous
entrants who felt like dropping a line to the organisers.
The “Top Band " Contest was always popular
before the war, and it is evident that the old en-
thusiasm has quickly returned. With a larger number
of licensed members than ever before, it wus expected
there would he more competitors. That this would
be g0 was appoarent from the amount of activity
on the band during Contest hours,  The entries
received-—132-was a record for any strictly R.8.G.1B,
contest and it would be safe to say that during the
I8 hours of the contest there were more British
amateurs active on the 1-75 Me/s. band than ever
before during one such period. A fotal of 432 British
amatcurs iweere logged during the event,

Reading the Rules

In all Contests it is stressed that the declaration
must he signed ; even so, six entrants were dis-
qualified for this omission. Three intending entrants
overrated  the (GLP.0.'s ecapabilities. Compotitors
posting their logs on the closing date should not
expect delivery on the same day. Careless listening
or logging also cost many entrants badly-needed
points, There were numerous complaints that reports
wore not acknowledged ; others who were not sure
of their report, vainly asked for a repetition, but
the other station was in too much of a hurr'\' to give a
repent, Lacking a suitable recording system a number
of competitors wasted time and points working a
station a second time.

Conditions

On the whole, conditions were moderate, but plenty
of QRM of course —increase of noise level at times
interference from Loran, trawlers and shore stations
in some areas—and a lack of good DX, GHEMC,
however, worked VOINF, ss. Empire Brend, 400
miles east of Halifax, Nova Scotia (unfortunately
not admissible for points) and D20CH, OZIW and
EI9D were worked by others.  The standard of
operating on the whole was exceptionally good,
Use was made of QLM, ete. (although most stations
ignored the middle of the band). The new signal
“QMEF T will facilitate speedier QS0's in future
Contests. Some stations worked under difficulties,
but nevertheless put in good scores. G2JIN, 3ALC
and 6ZN operatod QRP from dry batteries. G2BFJ,
6¥J and SLN each, by force of circumstances, used
indoor aerials, 6F.J’s being only 25 ft. long, whilst
G4ALU utilised a balloon-suspended vertical }-wave
for part of the Contest. Going to the other extreme,
GHZ'I was rqullhnte in having the space to erect
a H60 fi. horizontal 30/60 ft. high.

An effort was made at short notice to enable the
D27 stations to complete, but as most of the
regular ** top band "' users were away at the time,
the only competitor was D2CH.

Check Logs

Check logs wore recoived from G2ZC, 3AHH, BFR,
RV, UI, 4CF, 5A0, QU, 6NA, QM, GCSNO and
BRS106G6, 1535 and 11494, Entries received from
the nine disqualified entrants were also utilised as
vheck logs.
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BAND” CONTEST

The Winners

Mr. G. R. Scott-Farnie, G5F[, of Maids Moreton,
Buckingham, placed first with a score of 143 points,
is to be congratulated on an excellent performance.
His transmitter, a CO-PA, with 10 watts to a KTS8e
was off the air from 17.00 to 19.00 owing to power
supply failure when he returned with 4 watts only !
'[“hoi aerial in use was a Marconi, 270 ft. long and 50 ft.
high.

Mr. . T. V. Ritson, GARI, of Hexham, who was
socond, used a CO-BA-I'A with a T25D in the final
running off 50-volt D.C. house mains with eonvertor.
His aerial, 165 ft. long and 35 ft. high, was series-
tuned in econjunction with a 3.wire fan-shaped
counterpoise, each wire being 100 ft. long.

'l'himlnce was shared by Mr. H. J. M. Box,
GHBQ, of Gravesend, and Mr. R. W. Rogers, GGYR,
of Southport.

GEBQ used a CO-PA and alternatively ECO-FD—
PA with 10 watts input. Aerial : Centre-fed Marconi,
136 ft. top 40 ft. high with 100 ft. counterpoise.
Tuning of all stages and aerial was ganged.

GBYR's transmitter consisted of a
*ranklin oscillator with BA-T1D-807 PA.
200 ft. folded and centre-feod,

A list of competitors in order of merit is appended.

two-stage
Aerial :

Posl (all Posi=  Call Posfs  Call
tion  Sign Polnts | tlon  Slgn Polods | tlon Sign Points
1 G 143 45 T4 LY 42
2 12= | 46 b ] win 41
3 125 | 44 FE iy 41
3 125 46 71 41
5 124 71 40
f 120 o0 39
v 119 = Ha
s 116 07 35
] 115 (] 38
| {1} 112 (1] 37
1n 112 05 a7
12 111 (39 37
13 110 4 36
14 0= (% 36
14 15 LK a5
14 105 [IK] 33
17 104 (] a3
15 104 0l 343
17 104 1 33
20 105 il a2
21 102 o 32
22 101 Hh 28
23 106 ] 28
23 100 a8 28
26 L hR T
n M hs 26
I8 L 57 25
24 o6 55 24
20 a2 o 23
A0 (LT 52 23
31 .11 ] a2z
32 L 6l 20
2 84| 77 L 19
a4 RS | 77 5 18
a5 81 | 77 50 17
26 A2 | B0 GIDOW 40 16
av Sl | B0 G2RB 40 14
37 81 | 82 GRLG i 13
a0 B AR GIAWA 45 12
A0 0 '83 Gayy A0 12
41 78 | 86 GIYH i 10
42 7T | 8 GIOA 41 ]
42 77T RA GLIB 41 L]
44 GIANY T4 B3 GZRO 42 9

The Contests Committes wish to thank those who
took the trouble to forward check logs and low
scoring entries, which, it should be pointed out,
are in no way a reflection on the operators, as they
were mainly due to restricted operating hours,



DIRECTION FINDING CONTEST

T was recorded in the article entitled “ Portable

Direction Finding,” published in the January, 1947,

issue, that arrangements were being made to hold
two R.S.G.B. Direction Finding econtests in the
London Region during the coming year. If these
contests receive good support, the Contests Com-
mittee will consider orgamsing further events next
year, including, possibly, a National ¥inal of winners
of local events.

The appended rules which have been compiled
from rules used in the past for similar events, should
form a basis upon which town or area groups and
Aftilinted Societies may organise similar events
throughout the country.

Suggestions for further Direction Finding Contests
are welcomed and all will be carefully considered by
the Committee.

Rules

1. The ¥irst Contest will take place in an area
North of the River Thames and will commence at
1.30 pom. 18th May, 1947,

The Second Contest will take place in an area South
of the River Thames and will commence at 1.30 p.m.
6th July, 1947,

2. Competitors will be required to forward their
name, call sign (if any), number in party and
address to the Hon. Organiser, I F Contests, ¢/o
R.5.G.B. New Ruskin House, Little Russell Street,
London, W.C.1., at least two weeks prior to the
commencement of each event. Earlier indieation of
support will be appreciated,

3. The econtest will be open to fully paid-up
members of the R.S.G.B. and its Afliliated Societies.

4. Competitors for the first contest will report
at the oflicial assembly point—'The Station Yard,
High Barnet Underground Station (Northern Line)
at 1 pm. (Arrangements for the second contest
will be announced later.)

4. Each competitor on arrival at the assembly
point will receive from the organiser, or his assistant,
a sealed envelope giving the exact location of the
hidden transmitter, The time that the unopened
envelope is handed by the competitor to the trans-
mitter operator, will count as the official entry time.

Lost competitors should not open their envelopes
before 4.30 p.m.

6. Transmissions from the hidden transmitter
will take place on a frequency of 1755 ke /s, The call
sign GOCTTP will be used.

7. The first transmission, * Testing de G6CTP"
will be sent in Morse for two minutes, beginning at
1.25 p.m. Transmissions will then continue on
telephony until 1.33 p.m.  Competitors will be
allowed to leave the assembly point at 1.30 p.m.
Subsequent transmissions will be on telephony and
will take place in accordance with a schedule handed
to each competitor at the assembly point. The
transmitter will close down at 5 p.m.

8. The hidden transmitter will not be located on
private property and will be within 15 yards of a
romd accessible by ecar without passing through
gate, gateway or ford. Ordnance Survey, New
Popular Edition, one-inch map, Sheet 160 or 161
wi]lf be used for the first contest. Map details for the
second contest will be announced later.

4. The hidden transmitter will he located within
Ten miles of the original assembly point and will
be at least 50 yards from any building.

10, Competitors will synchronise their watches
hefore leaving the assembly point.

11. Any competitor who opens, or tampers with,
his sealed envelope will be disqualified.

12. Only the competitor may locate the trans-
mitter. The arrival of a member of his party, at the
transmitter, prior to the arrival of the actual com.
petitor, will lead to disqualification of the whole
party.

13. Upon arrival at the site of the hidden trans-
mitter the receiving apparatus must be shown to be
in working order.

14. The winning competitor in each event will he
awarded a Certificate of Merit. 'T'rophies may be
awarded at the diseretion of the Council.

L] L *

An informal gathering and tea, will be held after
each event:; the time and venue will b2 announced
at the assembly point. There will be a small charge
to cover the cost of the tea.

R.S.G.B. CERTIFICATES

RIOR to the war the Society issued a series of

Proficiency Certificates for Long Distance work.

These Certificates were based on an Empire theme
and all were keenly sought after by members and non-
members alike.

Due to the unsettled state of Amateur Radio during
10441, the Council wisely decided to wait awhile before
reviving these awards. [hat time has now arrived,
and claims may again be submitted.

In the light of experience it has been decided to
tighten up the requirements of the H.B.£. and 1o
issue a set of General Rules for all Certificates with
short Rules governing individual awards,

General Rules Governing the Issue of all
R.S.G.B. Certificates.

The following general rules and conditions apply to
all certificates issued by the Society, and should be

read in conjunction with the conditions which govern
the award of the individual certificates.

(1) R.8.G.B. certificates will be issued iree to cor-
porate Members of the Society, and on payment of a
fee of 2/6 (or an equivalent amount in other currency)
to non-members of the Society.

(2} In the case of transmitting awards, claimants
must ecertify, in writing that their licenced power was
not exceeded in effecting the contacts upon which
their claim is based.

(3) All claims must be sent by registered post and
addressed to the

General Secretary,
Inc. Radio Society of Great Britain,
New Ruskin House,
28 Little Russell Street, London, W.C.1.

and each such claim must be accompanied by docu-
mentary proof in the form of letters or cards showing
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that two-way communication has taken place, A
minimum Readability report of R and a Tone report
of not less than T8 must be recorded on each card or
letter submitted.

(4) Contacts with mohile stations (other than ships)
located in the British Empire will be accepted pro-
viding that the exact location of each such station at
the time of contaet is clearly stated in the evidence
submitted.

(a) British Mandated territories and Protectorates
will be regarded as forming part of the British
Empire,

(6} Holders of an R.8.(.L1B. award are authorized to
use the initial letters of the award followed hy (C.H.)
m personal carrespondence. The letters C.H. signify
Certificate Holder.

(7) In the case of any dispute concerning a claim,
the decision of the Council of the Society will be
final.

British Empire Radio Transmission Award
(B.E.R.T.A.).

(1) The British Empire Radio Transmission Award
may be claimed by any fully-licenced radio amateur
who can produce evidence of having effected two-
way communication on amateur frequencies, with
Amateur Hadio stations in at least 25 of the British
Dominion Call Areas listed in Appendix T, and with at
least 15 of the British Colonial Call Areas listed in
Appendix II. Contacts may be made either on Tele-
graphy or Telephony. 1T all the contacts are made on
telephony, the award will be annotated accordingly.

Heard the British Empire Certificate (H.B.E.).

(1) The H.B.E. Certificate will be issued to any
radio amateur who has received signals from Amateur
Radio transmitting stations located in at least 25 of
the British Dominion Call Areas listed in Appendix T
and from at least 15 of the British Colonial Call Areas
listed in Appendix I1.

(2) In the case of licenced amatenrs, confirmation
of two-way contacts will be accepted as evidence of
the reception claimed.

Worked the British Empire Certificate (W.B.E.)

(1) The Certificate will be issued to any fully
licenced radio amateur who can produce evidence of
having effected two-way ‘communication on amateur
frequencies with at least one British Empire Amateur
Radio station located in each of the five recognised
Continental Areas as defined by the International
Amateur Radio Union (North and South America
count as one Continental area),

(2) Separate Cortificates will be issued for :—

(a) Two-way Telegraphy communication on any
amateur frequency band,

(b) Two-way Telephony communication on any
amateur frequency band.

{e) T'wo-way Telegraphy communication on the
28 Me/s. band. 2

(i) Two-way Telephony communication on the
28 Mec ‘s, band.

W.B.E. Awards only.

The Couneil of the Incorporated Radio Society of
Great Britain may. at thewr discretion, and on receipt
of formal application, authorise the Secretary of a
recognised Overseas Amateur Radio Society to
approve claims from non-members of the Society. In
such circumstances the Society in question will
assume responsibility. All elaims for the B.E.R.T.A.
and H.B.E., Awards must be submitted te R.8.G.B.
Headquarters.
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Appendix 1.

The following is a Hst of the British Dominion Call Areas upon
which claims for the Eritish Empire Redio Transmission Award,
and the Heard the British Fupire Certificate must bo based.
r\*"“m”a (VK 2,8, 4, 5, 6, T); British Isles (G, GC, GI, GM,

t'-ir'-_f;mi (VE 1, 2, 9, 4,5,6,7,8; Newfoundland (VO 1, 2, 3,
“Tndia (V) ; New Zealand (4L1, 2, 8, 4); South Africa (281,

=y by s

To qualify for the B.E.R.T.A. contacts must be confirmed with
at least 25 of the Call Areas lsted above,

For qualify for the H.B.E. the reception of signals must be con-
firmed from at least 25 of the Call Areas listed above.

FORTHCOMING CONTESTS

The fillowing events by
Committee and approve

‘v been organised by the Contests

¥ the Couneil :—

SApril 1215 .. B.E.R.U. Contest (Senlor and Hecelving
Events).

B.E.R.V. Contest (Junior and Receiving

*APEILT 20 ..
Events),

May 18 D/F Event (North of Thames).
flune 7,8 National Field Day.

July G D/Y Event (Sonth of Thames).
aly .. Five Metre Field Day.,

Low Power Contest,

Five Metre Field Day.

Listener's Contest.

176 Me/s. Contest (Seeond Seetion).

TAug. or Sept.
$Sept. ..
$0et. i
Nov., 20730 ..
* Rules and ewtry form aeve inserted in the Norvember,
1046, issue of the BULLETIN.
t Rulew were prablished vi the February, 1047 fasue of the
BULLETIN.
+ Dates to be fired,
Rules for other events will be published later.

Appendix 1T,

The following is a list of the British Colonial Call Areas upon
which claims for the Briish Empire Badio Trassmizcion Award,
and the Heard the British Empire Certificate must be based,

Africa—Ascension (4D8), British Somaliland (VQ6), Chagos
Archipeligo (VQ&), Gambia (2D3), Gold Coast (ZDD4), Kenya
(VQ4), Mauritius (VQ8), Nigerin and the Cameroons (ZD2),
Northern Bhodesin (VQ2), Nyasaland (ZD6), 51, Helenn (£D7),
Seychelles, including Amirantes (VQ®), Sierra Leone (4AD1),
Southern Rhodesia (AE), South West Afriea (£53), Sudan (3T),
Swaziland (...}, Tanganyika (VO3), Togoland (British Man-
date) (ZAD4), Tristan da Cunha (AD9), Uganda (VOQ5), Zanzibar,
including Pemba (V1.

Asig —Aden, Including Komarin, Perim and Socotra (V36),
Bahrein (VUT), Burma (XZ), Cevlon (V87), Cyprus (Z40C4), Hong
Kong (VS86), Malays (VS and 2), Maldives (VS9), Palestine
(£56).

FEurope.—Gibraltar (AR2), Malta (ZB1).

Narth Awmerica—DBahamas (VP7), Barbados (VPS), Bermuda
(VP9), British Honderas (VLY Cayvmans (VP5), Jamaica (VP5),
Leewards (VIP2), Turks and Caicos (VES), Windwards (VEP2).

Oeranin.—Britishh North Horneo and Labuan (VS4), Brunel
(V85), Christmas (off Java) (AC3). Cocos (Z02), Cook (ZK1),
Fanning, including Christmas and Wellington (VR3), Fiji (VR2).
Gilbert, Elliee and Oeean (VR1), Lord Howe (K1), New Guinea
(VK#), Niue (ZK2), Papma (VK4), Pitcairn (VR6), Sarawak
(VE5), Solomons (VR4), Tonga (VIRS), Westorn Bamoa (ZM).

South  America.—-Britlsh  Guiana  (VEP3), Falklands (VPR),
Grahamsland (VES), Sandwich Group (VPS), South Georgia
(VP8), Bouth Orkneys (VPS), South Shetlands (VP8), Trinidad
and Tobago (VP4).

To qualify for the B.ER.T. AL contacts must be confirmed with
at least 15 of the Call Areas listed above.

Te qualify for the H.B.E. the reception of signals must be con-
firmed from at least 156 of the Call Areas listed above,

:‘..L
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OUR FRONT COVER

THE MULLARD QVO4-7 is a Beam Tetrode Transmicting
Valve suitable for operation at anode voltages up to
400 V., with an anode dissipation of some 7 watts, and
at frequencies up to 150 Me/s.  Primarily developed as a
R.F. power amplifier, it is also employed as a Class C
oscillator.
Full details of characteristics and eperating conditions can
be abtained frem the Mullard Wireless Service Co., Lud,,
Transmitting and Industrial Division, Century House,
Shaftesbury Avenue, London, W.C.2.
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County, Town and Area Representatives
Further to the lists published in recent issues wo
give below the names and addresses of additional

members who have been appointed to serve as County,
Town or Area Representatives :—

C.R's
Reghon | Name, Address and Call Sign

REcloN o i_

Buckinghamshire .. | J. REDRUR, GEAVZ, l.;" ndale, Longwick
Road, Princes Ris 1rmul§1 Bueks,

REGIoN b

Darset W, TrrrErISGTON, GHMU, 19
llllllfurd Toad, Dorehester, Dorset.

REaiax 11

North Wales o |-G l“nUl.KESI GWLHFU, 27 High
Street, Rhyl, Flintshire,

Raaox 1% A, S. MeNicon, GMSUT, Tnchstellle

Northern Countles M Houss Abves Morayshire
b A v

Aberdeenshire, D. Leys, GM3IATY, 3 Walker Avenue,
Kineardineshire and Banfl.
HaufMshire,

T.R's. or AR's.

Name, ,\lldn‘v um‘l {'u-ll Sign
g, l \'lll'i!\ 1-3\[[[ H» Angel ]!.nml..
Brixton, ‘-u W
Cheam - __.._ I J. Brovxt, HBRIT00L, 6 Priory
Urieseent.

Town
l'.rlxh-u (5.W. 4. H, 0,
11, 18, S.E.11,17)

R. (. LANE, G2BY A, Dagley Lodge,”
Shalford, Surrey.

I, L. tllum H, GZRMC, 10 The I.mlm-
Linthwaite.
(viee J. Dale, GAVIY, resigned.)

K. Cuapposg, GRIK, Trees Avenue,
Hughenden, Nr. High Wyeombse,
Bucks.

Guildford

Hudderstield

High Wycombe

Hawick Ww. \I\lunnm GMSRY, 6 O'Connell |
Street, Hawick, Roxburghshire.
Norwood ['~ B.19, | S0 Il( \"i BRS6345, 4 Benlah Hill,
20, 25, 26, 27) .. .

'I\irl “ D. Gilmour, GZVE, resigued. )

Hlllﬂl'\t‘nR‘l‘ll 200U, “ ‘\nlﬂum-

Rhyl I;I! l'n--n!u:ie (0 I-" .
Bagilt Itmui. Holywell, Flint.

hiry,™
shire.

Stokeon-Trent * .. | D, PooLe, GIAQW, 13 Oldfield Road,
| Norton-ln-Moors, Stoko-on-Trent,

Weybridge and .. Dnmc'r, GANK, 32 Waverloy R,
oking . . " Weybridge

Members resldent In South London are asked to note that the
following Postal Arcas are now covercd by Area appolntments :—
Balham and Streatham (5.W.2, 12, 16, 17).
Harned and Putney (: - H. l%)
Dulwich (8. E.21, 23, 24).
Eltham (5.E.6, 9, ni 131
8, 14, 15, 16).

New Cross (5, ST, 1, 4, 5,
‘Wimbledon (S.W.19
Waoolwich and ]’Ium;tﬂd (3.E.2, 3,7, 10 l‘i)
The names and addresses of the rvsmrtin: -LR ‘s have already
been published.

Northern Ireland

In view of the questions which have been raised
regarding the appointment of a Regional Repre-
sontative in Northorn Ireland a further statement
by the Council will appear next month,

Woest London District

Nominations are invited for the oftice of West
London District Representative. These should be
submitted in the form prescribed in the January issue
and should reach Headquarters by not later than
31st March wmert. Each nomination should be
avoompﬂniell b‘v i letter from the nomines siu'nif_\'ihg
his willingness to serve il elected.

Experimenters’ Contact Bureau

Apropos the invitation published in the February
issue, the following members have expressed their
willingneas to act as Group Leaders :—
Group 2 (Audio Equipment).

T. W. Clements, BRS8407, 31 Sackville Road,
Hailsham, Sussex.
tiroup 4 (C onstruclion j!z.l'.ﬁ:ad.cj

L. B. Trueman, BRS12431, 141
Liverpool, 4.
Giroup 6 (Measuring FEgquipment).

J. B. Harris, GIABT, 65 Gurney Court Road,
St. Albans, Herts,
Giroup 10 (Propagation),

L. Blagbrough, BRSI15012, 39
Sowerby Bridge, Yorks.
froup 12 (Sound Recording).

R. C. Jennison, GZAJV, 28 Park Roud, Grimsby.
Group 14 (Television).

G. G. Smith, BRS8193, 39 Verulam Road, Green-
ford, Middlesex.

Leaders are still required for the other Groups,

Publicity at Ipswich

Loeal members were recently afforded a first rate
opportunity of obtaining some useful publicity when,
through the courtesy of the Ipswich Model Engineer-
ing Society, they were allotted a stand at that Seciety’s
Annual Exhibition.

More than 6,000 members of the public paid for
admission to the exhibition, which was held in the
Public Hall, and the R.85.G. B, stand was at all times
the centre of an intorested crowd. GZAN supplied
the whole of the gear on show, which comprised his
own personally-constructed transmitter, receiver,
monitor and microphone. The station was completely
operational and was backed by a selection of QSL
cards. R.S.G.B. publications were displayed and
sold from the stand, which was under the charge of

G2AN, 8Q, 5FB, M‘Q 8AN, MU, WN, and others.

German Valve Engineering Terms
Mr. J. Baer, FRS93, draws attention to two impor-
tant German engineering terms which were omitted
from the list published on page 93 of the December

Ince Avenue,

Fountain Street,

issue.
Aussenwiderstand (Ra) Load iinpedance.
Innenwiderstand (Ri) .. Internal (valve)
impedance.

In the list the German term for Impedance (Internal
Resistance) was given as AuBenwiderstand.

Licences Issued
Up to the end of January last, approximately
4,400 licences had been issued by the G.P.0. of which
number it is estimated that at least 50 per cent, are
“ new.™

TECHNICAL ARTICLES

The Editor will be pleased to consider for
publication articles dealing with the design
and construction of

Low and High Power Transmitters.
Straight and  Superhet  Receivers,
Aerial Systems.,  Speech Equipmeni.
V.H.F. Eguipment and Aerial Systems,
Measuring Equipment.

Accepted contributions will be paid for at the
rate of £3 3s. per 1, words for leading
articles and £2 2s. per 1,000 words for other
articles.

WRITE TO-DAY FOR *“HINTS TO
CONTRIBUTORS.™
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EXCHANGE AND MART SECTION

Due to paper restrictions adverti are anly d " for
insertion when is available.”” No advertisement must exceed
50 uﬂw‘l. RA’ ﬁ-nhn Private ments 2d. per

kr /6 extra. Send tow and payment to
Advertising Ltd., 121 Kingsway, Londen, W. &.

_\D\‘I‘-'II‘I'ISHH desires  to  purchase cireuits of modern
commerclal receivers, either separately or in bulk. Your
price. Any offer or information acknowledged. Price and par-
ticulars to ; BRS13253, 23 Gladstone Avenue, Live , 18, |89
AMERILA\ SBUILT'S + 1v Communieation Recel wver, modified
for 230v A.C./D.C. mains ; coverage 1-5-18-0 Mc /8. In 81X
bands ; pew st tubes ;. complete and in exeellent condition ;
‘tm: gﬂgzﬁ ~GRIFFITHS, 62 Lynn Road, [ford, Essex, Ph:lrn;
3 B
All‘lt Amplifier, new and unuml standard speech amplifier for
T.1164 transmitter, £4. QST uert‘cct condition, January to
16 and April, June, October, mscnmhcr 1045,
32s. complete, ~—GIABE, 4 Hnmt]mm Gn.rllrm. Low Fell
Gateshend, Co. Durham. 9l
Ch\'STA.'LrL —Following power type erystals in plug-in dust-
roof holders, standard pin spacing. 35'4'6 581, 8585, 3608,
a416, 3624, . Guaranteed perfect, mh.—{iﬂll.\. m
Higher Brunlhlw Burnley, Lancs. |84
.C. Avominor it ease, £2 108, Universal Avominor, £6. Both
as new. Many other items and eomponents at bargain prices.
S.ALE. list.—PrEvost, 17 Perham Road, London, W.14. 1119
Dl‘il'(l“h\l.. Tobe communication mel.var. ham bands 160
metres to 20 metres, £15. Avo-minor, £6 10s. Both instru-
menta in exeellent condition. --GSOF. 3 Chestnut Avenue,
Whiteley Village, Walton-on-Thames, Surrey. 104
X-R.AF. transmitter-receivers, model TRO, complete with
nine valves, new condition, ready for operation, or contains
many useful items for your ri:r relays, short-wave condensers,
silver plated Inductances, thermo coupled meter, milllnmeter,
eto., £6 earriage pald.—STaMrPorD Rapto Co., 100 Hhml‘m‘d
St., Mhtun-u-l e, Lancs.
IXCHANGE Zeiss Super Tkonta Camera, 16 on 120, l'mn]mr
coupled rangefindor  leather case, good condition, for good
communieation recelver,  Cash adllu,hnrnt—-il‘.lt:isfaml, e/
BooTi, 70 Binswood Avenue, Leamington Spa. 118
]_ [lll ‘*Alh —-l‘mmmt valves, 100 per cent. emission. 35T,
K20A, 0= ; RK25, 308 ; HY25 equiv. T20, 15s.
Tmnnl‘nmer Il!llH!—ltHN]\ 200mA, 205, Two chokes lm}m,l‘
105 —GIRV, 275 Old Church lhmd Chingford, E.4. | 1.
G_l)\'?lt\lilﬁ.\‘l surplus reeeivers R.1124, 6 valve 30+5 to 405
s, Preset to six spot frequencies, complete with three
101.'1* s, uhl‘" 1502, one SD2 and one 4D1 valves. Priee €3 ineluding
carriage.—C, E Nicnows, 115 Mortimer Road, Filton, Bristol.
G\\‘SHA?I of Cardifl (at present GSBAZ, A of Bristol) Is shortly
removing to Brentford, London area, and would appreelate
any help from local hams in finding accommodation.—JACK
Evass, 9 Heol Dolwen, Whitchurch, Cardiff. {1t
Wil W selling. —ilkll as new, Power pack, speaker and colls
Complete § kw. TX in 6ft. rack ; 3 power packs—I1,500v.,
s00v., and 600V, 3 G.B. packs. Swifch panel. 3 K, F. pancls.
P.A-PP TZ40°5. Recently overhauled. New tubes. Hest offer
wver £110 secures, or, separate offers for RX and TX.—8 Bilton
Road, Neath. (81
(_h' VS —256 watt Tronsmitter, complete with valves, crystal,
colls, meters, power pack. Ready for Immediate <:|mmllnl1
£30 25, 6., rotatlonal delivery. Ten watt * Top Band * Trans-
mitter ready shortly 3 EFM, BFG0, BECHE valves ; lorge stocks of
Eddystone, Labgear and IJ =Max equipment ; Q.O.C. Crystals,
Pullin meters, cte,—GoVS, Carlton Musle Salon, West I\lrI?,
Cheshire,
H.\I LACRAFTERS 8-858 Receiver for sale, 1040 model, onuly
used two months, cost £35 1 32 Me,/s.-550 ke/s. tn} offer
over £30.—Hox 111, Pares, 121 Kingsway, l.nudun, w.C.
H.l\."ﬁl =ALD QSL's, well-known for quality ‘andd design. Eh\mrllu
from : TioTsox, GAXT, 47 Watson Street, Mnrlt')'. Leeds.
HA&I Library Disposal: CRO in Industry (Wi lsom), Ih. i
SW Wireless Communication (Ladner and Stoner), 32s.
FM (Hund), 32¢. 6d,; Measurements in Radio I!uu'hmﬂna
(Terman), 25.; Fundamentals of Vacuum Tubes (Eastman),

Decembir,

25s. ; Experimental Hadio Engiuﬂ-r{ng tnnpmn], 75 . Radio
Emﬂlm'rillﬂ Handbook (Henney), 32s. 6d. ; LII();{R-!}'MI‘). s,
—GZHNS, Ardmore, Tring, Herts. [79
HAMMARLUSD. 80 PER-PRO.  100-200  Kke/s., 200-400

keys., 2:5-0 Me s, 5-10 Me/s., 10-20 Me /5., complete with
k"'“.r un}:n]y FB \mrkinz order and a1l]lwa ance. No speaker.

offers P—G2FSS, e/0 County Police H.Q., Winel Iwnlcr.

| &2
HR(HM senlor, coils 100 ke/s to 30 Me/s, 2 sets valves ruul
power pack 200/250 v. A.C. Excellent condition, realigned
£65, or offers.——ox 71, PARRE, 121 Kingsway, London, W.0.2, [7
RO, Senlor or RALE. 60, n!rm peak preselector \-\.unlm!. —
2 CUIF Road Gardens, Leeds, ¢ i
].\ EEP a permanent re unmlrcin nits 1 Blae prints deawn
l'm:ll yvour sketehes, § extra coples 1s. 8d.—8Send to
M/ MANUSCRIFTS, .'um:lml. Ww.1. (112
\Ia‘ﬂ[ ONI miniature communications reecivers, 100 ke/s to
15 Mr 4. Full details on request.—M. 0. 8., 24 New lr.uqi
i

\1()"]5’11\.]! 1155 covers 10, 20, 40, 80 but not broadeast llnlull

Hotted version with S.P.41 ll F. stage, internal power supply
and 6V6 output. Bargain €22, ACT 6 tubes, 45 —G210, 44
Tapton-hill Read, =hefficld. (103
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ATIONAL HRO four-gang condenser for sale,
What offers #—GOWE, Lyneal Lodge, Ellumem
ATIONAL H.R.O. receiver with full set of col mr new
and perfect, €65. Also eomplete 150w, alll.lun for sale.
Enquiries invited. Meters, valves transmitter in rack and panrl

ete.—GIADT, 52 Poulton Avenue, Sutton, Su 127
EW unnged valves.—S001, ME.‘ serfes, quantity 29,
11s. each, £14 10s. the Jot. Elnll.tmmn £1 10s. each. Also
meter £1 10s., new, 20,000 ohms per volt (100 mirm-
"‘T‘ tu 5,000 volts) ohml. DB s, volts, amps, ete., £10.—Write
BINGE, ST:terardﬂm. HHNIF,M [124

EW tubes.—813"s, TZ40's, 356T"s, PT15's, KT606's,
offers. 1135 recelver, h it-In power pack and audio sure
offers.—Box 4, PARRS, 121 Kingsway, London, W.C.2. 94
Q.‘?L % for the individnal. Samples free. For all your printing
requirements apply 75 St. Andrew's Avenue, Elm Park,
miord, Kesex. (123
ECEIVER for £6. Gross Standby, 2 to 2000 metres, 110v to
250v A.C. or 12v and H.T. battery, complete with cireuit.
Thordarson T.6699 modulation transformoer, PI* parallel 468's or
A0 to 500 ohlms, 3500 ohms and 62560 ohms 21 mA., £2 105,
Unused T20 tube, 158, —GOGO, Ashby Parva, Rughy. (120
JLLA. type A.R. 88 receiver wanted.  Also re recorder.
Please give full mrilmluu and price.~Haknris cnnmznnm.

Strouds, Bradfield,

lua dial.
173

ROTAR\! oomemrrﬁlruir 230v DLC. to 230v ALC., 250 w;fls
W‘Imt offers 7—Box 104, Pakks, 121 Kingsway, 1“’“‘,’?..',‘1

ALE —Two-valve C.W. transmitter (6L6 CO/5Y3G Rect.)
rumplete writl: Buwer Sllplll}’ erystal and key, £8. 5.A.E. for
ARRS, 121 Kingsway, London, W.C.2. j97
SAI.PL —\W 351' (2], £2 EL35 (2), 125 6d.; RK34, 158 ;
T8 fel. As lw\r $001, 125, 6d. Would e:rhlw"-
Iiu: ':'h! Pm].-:- 121 Kingsway, 1.nudnn, W.C.2. {98
ALE. ‘—-—Tu)Inr reststance rawlir bridge model 110A, only
4 hours use. £12 10s.—11A Welwyn Cloae, Shetield. (95

ALE.—Service shrel-s radio books, mlrm valves, com-
ponents, ete. S.AE. list—11a, Welwyn Close, Intake,
Sheffield. &6

ALE.—Hallicrafters SX25, one owner, best offer over
Parmeko 600-0-600 250 mA £2. Lightwe wghl. hcm!phunes,
new, 78, Gd. Piles pre-war QST, Bulls, and 8. .y APPIOX.
;1?:" Offers lot or separately —G3HS, Coxwell 3hcrl. l"a.ringﬂﬂ:l
50

ALI'. Butie?«’ mmmlmimi{m recelver, 14-20,000 metres in
10 ranges urret coll unit 11565 recciver, power-pack,
£23. 6in. speaker in black lru.rl:llu enbinet, 308, Morse key, 105,
B13, £3. T40, £2. TZ40, £2. 807 174. 6d. Crystals in holders—
7007, TO053, "(lﬂaﬂ;ﬂsz 7130, 7180, 71— Stonehaven,™
v

Horncastle Road, Boston, Lineolnshire [
(.!.\[.ls} —sum-rh 1946 100w,, Brt, rack 7, 14, 28 Mc. Phone—
W s0W. Mod. with A. M.C., Bias Pack, Ant eoup,

nl] [ulls tnhl-tﬂ“d remote control. Has W.A.C. 14, 25 Mc. Phone
. £130. 5.A.E. for photo, data.—G3LE, Itlrlnn, Yorks. |74
.SAI.I‘; surplus components.  S.AE. for lists. Wanted :
gramophone  indoction motor.—BKRS5271, 401 Footseray
Road, New Eltham, London, 8.E.0. 115
SAI-K.——RMHF 500v insalation tester in ease, £6. 0-1 mA
meter, ‘hq 0-3500v electrostatle voltmeter, 55a. \u]w-t
BOT (4), 208, 1 PP5/400, air, 'mu 6[[]“{'!} 105, ; E( B30
EF60 (2) 955 (2), 12, 10, ; %50 (2), 75 6d. All new
boxed. —BM/ANLL, l.ﬂndun, tv
ALE—Modified R1155, Illll.rnnl |um|-r |:mlr. output stage,
Y handspread, new  erackle front panel, reallgned, £20.—
BRS13,644, 4 Windsor Place, Shotts, Lanarkshire. [ 126
5 ERVICE and Constructional Enginéer wanted for radio firm in
8. K. London.  Age under 30, salary dopending upon ability.—
Apply giving full details of age anid experience to Box 102, PARRS,
121 Kingsway, London, W.(.2. IHJ*'
SI-.[ L or swop for llnrld communlestion receiver, Holiner Verdf
V Accordion, 120 bass, lack and white, with case Worth £40.
{117

—Iil’l"“n'rl Clickemin, Ponteland, Northumberland.
IX RK28A’s (newd forsale. What offers over£3e
Parkg, 121 Kingsway, London, W.C.2.
PECIAL offer to make room. Two moving cofl meters, 50 ft.
super eo-axial and over 200 other articles, many being un

—the ot to any member for €5 56, or separately. List from :

GeCH, 7 Caxton Road, Wimbledon, S.W.140. [&3

JUPREME combination wvalve tester multimeter vunused.
116/230v A.C. Fitted 8 types valve-holder Inlun acorn adaptor.

Meter sensitiv ity 500 mirroamps. Current 0,10 ) amps., 7 rnges.

Volts 0/2500 D.C., 7 ranges. O/10000 A, 5 ranges. Ohms

0/20 megs., 5 mnges.  Condensers 2-50 pf at 26-450v whe.

Wooden case e/ w instruction ook, “-.Iullt 154 Ih. Price £40 or

near.— Box 122, Pares, 121 Kingsway, London. {222
RANSMITTER 10 waltts, alngle Ill i, rh"rf-'tl £5 10s. HBrand
new, boxed, V6 (5), 8s; RLT (1), AT# (2), 358,

unboxed, gumnt{\ul SO7 (3), 108, ; TAI0 f"] 12 02 (2), 10s.

KT8 (3!, 125 ; DET149 (1), 12a. ; (}.!.lll'.(.'!' St Jh-]lm Yue I{{md

Ramsgate.

'[‘H‘.A.\ BEMITTING valves (new) (2) 10206% (1) 232, will exe Iuj.mm

for good 1-V.1 Ham Heeelver or what olfers. —BRS12,320,

. Blantyre Road, Liverpool, 15 [110

MOBE communication ru-n'h'l-n amateur bands only, 20, 40,
80 apnd 160 metres.  Full seale bandspread, B.F.0. AV.C,

on/off, send/receive, mottled aluminlom panel, separate PM.

upuﬂ:(r Just been re-aligned, o really nlee job, ready for hard
wnrk Valves ual to new.  Offers.—Mc Emw L A:‘uudnle
t, Glasgow,

" AL\'B'% —185' l!lllxlgot 1-4v. Diode-Pentodes), 15s bLB‘-

(metal), 13s.  5T4's (metal), 125, All unused.—BRSS .I-‘is.
76

rh.¥—Box115,
[”5

& Ditehling Road, Brighton, 7

-
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\[‘il'bnu I-Hll

unused.
1

ge any for 8VE6, 807 .-
dpson, Plymouth. | i
S 1 to ool B IIHI'- wantod.—HARRIS, BRS1Z,050,
mtrowds, Bradileld, Berks, ) | 107
\“"_\_\"] I'JII. II.II.IJ. colls. All nllul Write—Box 78, PARRE,
121 RKingsway WL (78

. London,
WANTED

‘5

Wireless Warkd, I--III sdealing with modifieation of
1.11564 transmitter, the 1154 bookler, and any other informa-
thom eoncerning it.  Your price.—DBUNOLE, 45 Croviand HRoad,
Edmonton, N .9 |90
‘\“' ANTED to loan or purchase, cirenit dingram for services set
TR0 H.—53c07T, High Strect, Great Boadworth, Chieshire. |96
‘\'l‘ ANTED urgently, H-R.O. awr colls of all ranges @ stale
price and eondition.—BRE8851, 6 Norfelk Road, Tunbridge

W I'II“ Koent. ; _ om
'\\;,\ NTED —5X42, RME. 45, 8XZ8A or similar good receiver,
mist be perfect, as oew.—6ML 131 Bloomield  Rowd,
Blackpoal. [ et
FANTED for H.R.OL, up to four Koo 68 valves.—GOWX, 52
il Avenue, lllnnlr\'_ Warwlckshir HiG
i <clnss vilvi test ter,  Goid priee.

33 Prince's Way, Fleetwood, |-|||. =,
I

i

in good eondition,
rems of Its real vali
. \Lll\r‘\- Mr'. Writs
, London,
. 16a.

st components.
2,

tr\-\h.l\- . hl -1n'|.h4I 1!|d tr
ach. S.A.E
Lavpadom, W.0
Ham ‘thlhlw Fairbank's,
Pudsey, offer from stoek WEF2HD  transmitter,
Woden modulation and power transformers.  Sifar
Cyldon condensota.  Valves all types Including 51
DA4Le, 8307, 83, Most Ham reguirements in stock, Ser
yueries, Shortly in production @ 1560 watt complete TX Tl
ofh Me/a. TX. |50
1 A Ke s ervstals, plastic holders, 108, 11-03, 6L7, 68, 75, td,
1852 (2), 125, cach.  Weston meter a IIIIII thermocouple,
165, 0-40,0-120 mA, £1. Instrument rectifers (3), 3s. each. 8 in.
M. Spoaker with trps., 125 6 o ditto, 10s. Everitt s
* Communieation Engineering.” £1 BR34805, 10 West Terrace,
North Ormeshy, Middleshbrough [1ie

i

MORSE CODE
TRAINING

FOR BEGINNERS
AND OPERATORS

IRREFUTABLE EVIDENCE
of the value of the Candler System of Morie
Code training is given in the * extracts from
students” lettars * sent with every copy of
the Candler

“BOOK OF FACTS "

This book is sent post free, It gives full
details of the following courses.
JUMIOR Scientific Code Course for beginners. Teaches all

the necessary code fundamencals scientifically.

ADVAMNCED High-speed Telegraphing for operators who want
to increase their w.p.m. speed and Improve their technigue,
TELEGRAPH Touch Type-writing for speedy recording of
messages and for general commercial uses

Here is one example of the value of the Candler System of training.
REMARKABLE PROGRESSIONS. "l suppose it seems very
wnusual to be sending you all the reports on Lessons 3 to 10 together
in one letter, | have done this so that you may see the series of
remarkable progressions | have made with each lesson. | had no
knowledge of Code before taking the Candler Junior Course.
Mow | have a perfectly spaced sending speed of 26 w.p.m., and a
receiving speed of 25 w.p.m, few weeks ago | obrained my
P.M.G. Special Certificate, and | am going to sea very shortly ai a
ind Radio Officer.” —Ref. No, /715 —A H.M,

Code Courses on Cash or Monthly Payment Terms.
WRITE NOW FOR THE FREE * BOOK OF FACTS."

THE CANDLER SYSTEM CO.

{Room 55), 121 Kingsway, London, W.C.2,
Candler System Co., Denver, Colovada, USA.

I'.....J.-I_L'...-m

POINTERS
FOR
DESIGNERS

The G.E.C. range of electrostatic
industrial cathode ray tubes in-
cludes four screen sizes down to
l1* diameter. Widely used in
measuring and similar instruments,
their outstanding features
include :—

CATHODE
RAY TUBES

Electrostatic tubes for the maintenance of G.E.C. Television sets
are also available.
Detailed technical data sheets are available upon request.

Other types will be in production shortly.

Osram
FHOTO CELLS

Advt. of The General Electric Co., Ltd., Mognet House, Kingsway, W.C.2.

Osram
VALVES

CATHODE RAY TUBES
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Hall-mark of a

Good Transformer

MULTIMATCH MODULATION TRANSFORMERS

Woden engineers have developed a
special range of Multimatch modula-
tion transfermers for Amateur Trans-
mitting use, derails of which are given
below. The transformers are vacuum
impregnated and fitted in compound-
filled steel pors giving reliable and
silent working.

Frumry I-mpldannl. 2,000,18,000 ohms. Secondary impedances,
200/20,000 ohms.

TYPE U.M.1.

Suitable for 30 w. Audio. Max. Sec. current, 120 m a, 38/S
TYPE U.M.2.

Suitable for &0 w. Audio. Max. Sec. current, 200 m a, 51 -
TYPE U.M.3,

Suitable for 125 w, Audio. Max. Sec. current, 150 m a, 73/2

Larger sizes to order.

WODEN TRANSFORMER CO.LTD.
MOXLEY ROAD . BILSTON . STAFFS.
Tel. : Bilston 41959

RELAYS

For A.C. and D.C.
AERIAL CHANGE-OVER

RELAYS for Radio Frequency

IV.A. Coil Consumption, specially
designed for Transmitters, High
Frequency Heating, Amateur Stations,
experimental purposes, etc.

Ask for leaflet 112/RGB

LONDEX LTD. i

FA Change-over Rely
MANUFACTURERS OF RELAYS Tr‘pe NECO4 iy

Anerley Works, 107, Anerley Road, London, S.E.20
'‘Phone  SYDenham 6159,9.

COULPHONE RADIO

Proprietor : C. Coulborn, G3AIM.

‘“The Return of Post Mail Order Service.”
58 DERBY STREET, ORMSKIRK, LANCS.

Eddystone and Denco 5.W. Components. S'W. Manual, 28,
A few TI154, complete with vaives, £F carriage paid. Midget
Communication Receivers (Battery) still available, £15 155
Rotary Transformers, input & v. D.C., output 200 v. 50 mA., 12.&.
Full range Mains Transformers from 300 v. 60 mA. at !9 & to
450 v. 200 mA. at 42,6 with 4 v.or 6.3 v.and 5 v. L.T.S. Tllnprzm
RG250/3000 Rectifiers Equivalent B&k, 23/'Y. All. Chassis 3 in.
deep. Four sides, 10 in. = B in,, 8/6: 12 in. x 9 in., 9/8 ;
I4in, % 9 in.and 16 in. x 8 in., 10/6 ; 20 in, x Bin., 12/6.

Send 1)d. stamp for |8-page catalogue,

with two pages of useful formulae.

Terms : C.W.0. or C.0.D. Post Free aver 5/-.

—RBERT DOBSON——
6 GRAND ARCADE, LEEDS,

All the following in stock in gquantities.
Post orders despatched same day, post:free.

LABGEAR P.A. COILS with swinging links and base,
40, 20 and 10 metres, £4 lés. 0d. per set. WODEN DE
LUXE transformers, all centre tapped, |,250v. 300MA,.,
tapped at |000v., £7 10s. 0d., 750v. 250MA., £418s. 5d., 650v.
200 MA,, £3 Ts 9d., 7.5v. 5a., 30s. Bd., 10v. I0a, Sis. 7d,,
6.3v. 4a., 17s, 0d., 4v. 6a., 2Ts. 0d., 2.5v, 10a,, Jds. 10d,,
I2hy. 150 MA., 25s. Od., 12hy. 250MA, Sis. Td., | 2hy. JSﬂl“IA.,
945, 10d., 5/25hy. |150MA., 275, 0d., 5/25hy. 250M A, 37s. 2d.,
5/25hy. 350MA., 49s. 9d. TL.C. 2.000v. whg. 002 mica
conds., és. 9d. Stythene Gin, feeder spreaders, Ts. 0d. per doz.
100 watt aute crans, |10— 200- 230 250, 30s. Od.

Radio Equipment for the Amateur

We hold in stock a range of high-class equipment
designed 1o meetl the most exacting requirements
of the Short Wave Experimenters. Our mail order
department will give rapid and efficient service.
NOW IN STOCK. Moving Coil Meters, Weston
Thermo Couples, intermediate Frequency Transformers,
Chassis and Panels, Heavy Duty Resistors, ete. Write
for complete list.
COMNSTRUCTIONAL SERVICE. We  will  submil
quotation for any gear you require upon receipt of details,

RADIOCRAFT LTD.

Il CHURCH ROAD, UPPER NORWOOD, S.E.I9
*Phone : LIVingstone 4787

NOTE.—We have absolutely no connection with any

other firm irading under the same, or similar name as

ourselves.

Frioted i Great Britwin lor the Ixc. RAGIO SOCIETY OF GREAT BsITAIN, New Ruskin House, l..:l.lk Russell Street, London, W.C.1,

by Sir Joseph Causton & Sons, Ltd., T2 Fleet

THE “Q-MAX” TANK
COIL UNITS

r T These units are designed for
maximum  efficiency on all
"HAM " bands,

Mk, L—Fitted with 34 pf +
34 pf Split-stator condenser

suitable for powers up to
50 watts and 500 volis high
tension, £2 155, (Excluding
coils and neutralising con-
denser.)

Mk. 1I--For powers up to 150 wats and 2,000 volts high
tension, and consisting of 60 pl + 60 pf Split-stator condenser
with built in 350 mA R.F. Choke and 5 KV By-Pass Conden-
ser and Tank Coil and swinging link mounting. This unit

can be ftted with one or two neulralising condensers for
single end or push-pull operation, £4 14s, &,

Hlustrated catalogue * T.R." 6. pust free.
Obtainable from your local * Q-Max "' Dealer or direct from

BERRY’S (Short Wave) LTD.

15 High Holborn, London, W.C.1

(Opposite Chancery Lane.)
Telephone : | HOLborn 6231,

Strect, London, E.C.A.
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