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Pressed Circuit System represents a substantial advance in
production science to speed assembly and lower costs. The
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padders completely wired and ready for instant incorporation
into any standard Superhet circuit.
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When the current
through a coil is sud-
denly interrupted, the
oscillatory circuit
formed by the coil (L)
and its associated
capacitance (Cg) will
“ring ” at a frequency
determined by L and Cg and the resulting voltage waveform
will be as shown in Fig. 1 (a). This principle is utilised in
what is commonly called the Ringing Choke method of
E.H.T. generation.

Fig. 2 shows a practical circuit in which an EL38 operates
as a switch which periodically interrupts the current through L.
The switching voltage which is applied to the grid of the
IL38 may be as shown in Fig. 1 (b).

38 mA

© 230y

l Fig. 2
O

In the choice of a valve for the circuit, two factors arc
of primary importance : the valve must be able (a) to supply
large peak currents at low anode voltages and (b) to withstand

THE RINGING CHOKE CIRCUIT
FOR E.H.T. GENERATION

large pulse voltages on its anode ; the EL38 fulfils both these
requirements adequately.

The mode of operation of the circuit is as follows :—during
the period when the EL38 (V1) is conducting, magnetic energy
s stored in L when V1 is cut off, the oscillation which
results may be regarded as an interchange of energy between
L and Cg. At the end of the first quarter eycle, the energy
stored in L (less the loss due to circuit resistance) has been
transferred to Cg and the high voltage produced is rectified by
the EY51 diode. The open circuit D.C. output voltage at the
cathode of the EY51 will be approximately equal to the peak
voltage and will leak away, at a rate determined by the time
constant of the external circuit, as shown dotted in Fig. 1 (a).
By connecting the anode of V1 to a tap on L, the output
capacitance of V1 is transformed into a smaller equivalent
capacitance, the contribution to Cg is reduced and the peak
voltage will be increased (V2 peak is proportional to 1/Cg).

It will be noted that the EY51 heater supply is derived
from a subsidiary winding coupled with L ; the coupling should
be adjusted until the colour of the EY51 heater is the same
as that of a similar diode fed from a 6.3 V. 50 ¢/s supply.

The energy loss to the EY51 heater adds to the resistive
losses associated with L and Cg and reduces the effective
Q of the oscillatory circuit ; with a circuit Q as low as 16,
however, the peak voltage is reduced by only 5%, below that
voltage which would result from a loss-free circuit. Since a
high Q is, therefore, not of great importance, the physical
dimensions of L. may be reduced considerably by the use of a
high permeability iron-dust core.

The source impedance (Rg) of an E.H.T. supply of this
type is approximately equal to 1/(Csf) ohms where f is the
repetition frequency of the waveform fed to the grid of VI
(10,125 c¢/s when this is derived from the line time base
generator). The power (P) drawn from the H.T. line for
both anode and screen supply may be estimated from the
expression P=V,2/R; watts where V, is the open-circuit
E.H.T. voltage.

Reprints of this report from the Mullard Laboratories
can be obtained free of charge from the address
below :

MULLARD ELECTRONIC PRODUCTS LTD,,
TECHNICAL PUBLICATIONS DEPARTMENT,

CENTURY HOUSE, SHAFTESBURY AVE., W.C.2
MVM75§
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FEurope’s Nesw Broadcasting Frequencies

FTER deliberations lasting some ten weeks
A the delegates of twenty-five of the thirty-
two nations participating in the European
Broadcasting Conference at Copenhagen have
signed the Convention which provides for the re-
allocation of frequencies to broadcasting stations
in what is now known as the European Broad-
casting Area.

The Copenhagen Plan, 1948, as it is called, is
largely the work of a committee led by H. Faulk-
ner, Deputy Engineer-in-Chief of the British Post
Office. The committee, on which L. W. Hayes,
B.B.C., also sat, is to be congratulated on produc-
ing a plan which, in spite of the prevailing inter-
national unrest and rivalry, proved acceptable to
the majority of the delegates. The gargantuan
task of accommodating in 139 channels some 340
stations and synchronized networks and in addi-
tion providing for numerous low-powered stations
on two international common frequencies having
been completed, it now remains for the govern-
ments of the countries concerned to ratify the Con-
vention. Provided this is done the Copenhagen
Plan will come into operation on March 15th, 1950
—Just ten years after the still-born Montreux Plan
would have been implemented, had it not been for
the outbreak of World War II.

In order to accommodate all the stations within
the two bands (long and medium wave), both of
which have been extended in accordance with the
provisions of the recent Atlantic City Convention,
it has again been necessary to allow only gkc/s
for each channel. There will be general regret
that it was found impracticable to increase channel
width to 10kc/s, as is done in the United States,
but the alternative plan providing for this was
rejected. Its introduction, with the resulting
simplification of dial markings, would have been
welcomed by both manufacturers and listeners.
However, as will be seen from the full list of
allocations printed elsewhere in this issue, channels
have been numbered arbitrarily, but it seems
doubtful in any case if the American practice of

marking channel numbers on receiver dials will
become general in Europe.

On paper the Plan appears to be perfectly satis-
factory but its implementation Bfistles with diffi-
culties. The major trouble is the appointment of
an organization to supervise its continued operation.
When the Lucerne Plan was introduced in 1933
there was one international organization—the
Union Internationale de Radiodiffusion—which
could and did undertake this formidable task.
Since 1946, however, a second body—the Organ-
isation Internationale de Radiodiffusion—set up
originally under Belgian sponsorship has sought
recognition. Both organizations were represented
at Copenhagen, yet neither is in a position to act as
the mouthpiece of all European countries ; in fact,

some countries, including Great Britain, are not |

members of either organization. It will be seen,
therefore, that the provision of the Convention for
the appointment of an international organization
to ““facilitate the entry into force of the Plan and
to supervise its effective and regular implementa-
tion "’ is of paramount importance. The fact that
the nomination of this organization by the Inter-
national Telecommunication Union has to be
approved by twenty-eight of the participating
governments is likely to create an impasse.

Commenting on the Plan, Sir William Haley,
B.B.C. Director General, recently told manufac-
turers: ‘It will need both statesmanship and
technical skill to bring the Plan into operation.
Then it should last five years. Whether at the end
ot that time the answer to Europe’s wavelength
problems will be F.M. no one can quite say. But at
all events Europe by that time should be in a
better state to put it into operation if F.M. does
prove to be the answer. It is no answer to-day.
Not a nation in Europe could face the vast change-
over its adoption would demand.”” Wireless World
is not at all sure that F.M. will be the answer, but
we are certain that Europe will need some form of
E.H.F. if it is to have high-quality broadcasting
with a wide choice of Jocal progammes.
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Clarifying Some

Recent Misinterpretations

find anybody who can repeat

with perfect accuracy what
Gladstone said in eighteen-
hundred-and-whatever-it-was. So
perhaps it is only to be expected
that what the obscure ‘‘Cathode
Ray’’ said about scale distortion
in 1937' has, with the passage of

IT is notoriously difficult to

time, become corrupted®. Seeing
that my term ‘‘scale distortion’’
seems to have been widely

adopted—in fact I have heard of
no rival to it—perhaps I may be
allowed a post-war say on the
subject.

By scale distortion I mean the
way in which adjusting the loud-
ness of a sound programme alters
the balance of tone. Its most
noticeable feature is that when
the loudness is reduced the bass
diminishes much more. than the
higher tones. Various schemes of
‘“bass compensation’’ have been
devised for counteracting this
effect. The whole subject seems
to be a perpetual source of con-
troversy among sound-quality
enthusiasts, much of it springing
from misunderstandings of one
kind or another.

Definitions

First of all one has to be per-
fectly clear about the distinctions
between sound power, intensity,
and loudness. Haziness here has
led to my being accused of want-
ing to get as many watts of sound
out of my home loudspeaker as
the B.B.C. Symphony Orchestra
get out of their instruments.
What I do claim is that in order
tc hear a programme reprocuced
with the same balance of high and
low tone as in the original it is
necessary that the sound entering

! ‘“Scale Distortion,”” Wireless
World, September 24th, 1937.

* H. S. Casey. ‘‘Quality in the
Home,”” Wireless World,
August, 1948; and letter, Sep-
tember, 1048, p. 346.

" reckoning both

the ears should have the same
latensity as when listening to the
original. How much sound power
is necessary for this purpose
depends on circumstances. If the
reproducer is a pair of headphones
a fraction of a milliwatt may be
enough. A loudspeaker playing
at the far end of a large well-
upholstered hall may have to be

By
« CATHODE RAY”

emitting several watts of sound
and need dozens or scores of
elcctrical watts to drive it. The
amount of water needed to flood
a room to the same depth as a
swimming bath is not necessarily
as much as is in the swimming
bath. It all depends on the size
of the room.

How about loudness? Some
people speak as if an intense
sound and a loud sound were the
same thing. That may be all right
in ordinary conversation, where
‘““intense ’ seems a bit pedantic
and “loud”’ is generally used
instead. But this must never be
do..e in a technical or scientific
context. Intensity refers to_the
sound itself ; loudness to the effect
on the listener. To a literally
stone-deaf person no sound, how-
ever intense, has any loudness
whatever. To people who can
hear, however, sound faithfully
reproduced at the same intensity
at the ear as the original is
equally loud. But it is a great
mistake to conclude that loudness
is directly proportional to inten-
sity. It is surprising that the
Americans, who have studied
acoustics more than anybody,
should have practically guaran-
teed this particular confusion by
intensity and

November, 1(548
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loudness in terms of the same
unit, already a somewhat over-
worked one—the decibel. 1t is
just about as muddling as it
would be to specify the speed of
a car in horse-power.

‘For one thing, although sound
intensity can be measured fairly
accurately, nobody can tell pre-
cisely when one sound is twice as
loud as another. My estimate
might be quite different from
yours, and who could prove which
was right ? By averaging many
people’s estimates of how much
the intensity of a sound has to be
increased to make it twice as loud,
a result in the region of eight
times has been obtained ; but in-
dividual figures differ widely.
Even if everyone could agree dn
the same figure, it wouldn’t hold
good at every level of sound. For
suppose the intensity of a sound
that is just too weak to be heard
at all is increased eight times (or
whatever the agreed ratio might

be). Assuming the sound is
thereby made audible, the in-
crease in loudness (i.e. from

nothing to something) is not two-
fold, because twice zero is zero.

Another thing ; experiments
show that whereas a sound that is
strong enough to seem very loud
at one frequency is about equally

loud at all audio frequencies, one

that sounds soft at high fre-
quencies is entirely inaudible at
low frequencies. So when they do
become audible, low notes must
increase in loudness more steeply
than high notes.

Practical Measurements

Evidently there is no hope ot
any simple formula for connecting
intensity and loudness. What has
been done is to take as a starting
point the intensity of sound that
is on the ‘‘threshold of audi-
bility’’ ; that is to say, the divid-
ing line between being heard and
not heard by people with normal
hearing in perfectly quiet sur-
roundings. And since the inten-
sity at this point depends so much
on frequency, 1,000 ¢/s has been
chosen, being a good round

P
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number somewhere near the
middle of the scale. Intensity is
reckoned on a decibel scale,

because the zero can be put any-
where that is convenient—in this
case at the threshold of audibility
at 1,000 c/s. Every 10 db above
this represents a 10-fold increase
in intensity (z0 db is 100-fold,
30 db is 1,000-fold and so on).
Loudness is reckoned in phouns.
The threshold of audibility is the
obvious starting point for a loud-
ness scale, so is marked o phons
—at all frequencies, Zero phons
coincides with o db at 1,000 c/s,
because o db was defined in such
a way as to make it so; but

sounds of lower frequency have.

to be made much stronger than
o db to be heard. That experi-
mental fact is shown by the lowest
curve in Fig. 1. A 36 c/s sound
has to be about 60 db—a million
times—stronger than 1,000 ¢/s to
make itself just heard.

We already know that it
appears futile to try to make a
distance on the phon scale mean
any definite number of times
louder. So the whole problem of
‘““How much louder ? *’ has been
bypassed by an arbitrary decision
to make the phon scale coincide
with the decibel scale at 1,000
c/s. Note that although a 6o db
sound is 10 times stronger (i.e.
more intense) than a 50 db sound,
a 60 phon sound is not necessarily
10 times (or any other definite
number of times) louder than a 50
phon sound. Nor is the increase
from 50 to 60 phons necessarily
the same amount of loudness
increase as one from 20 to 30 or
100 to 110. In other words,
whereas a decibel is a certain
definite intensity ratio anywhere
on the diagram, a phon has no
exact meaning by itself. So
nothing could be more confusing
than to call these loudness units
decibels. Saying that the loud-
ness of a sound is, for example,
60 phons means no more than
that it is the same loudness as
that experienced by a person with
normal hearing when a 1,000 c/s
sound is raised 60 db in intensity
from the threshold of audibility.

By noting the intensities of
sounds of other frequencies that
are judged to be equal in loudness
to the 60 phon 1,000c/s sound,
the 6ophon curve in Fig. 1 was
plotted * and similarly for the

D

]
- . .

others. These curves are Known,
after the investigators who com-
piled them, as the Fletcher-
Munson curves,

Suppose, then, that a certain
programme includes (in succes-
sion) sounds of 100¢/s, 1,000C/s
and 6,000c /s, all at 100db at the
listener's ear. According to Fig.
1 they should all sound, as nearly
as he can tell, equally loud, that
loudness being denoted by 100
phons. Incidentally, that is about
the loudest sound likely to be
heard when listening to a large
symphony orchestra. Now sup-
pose that the intensity of the
whole programme is reduced by
60odb. The loudness of the
1,000C/s note is now, by defini-
tion, what is called 40 phons. But
the curves indicate that the 100
c/s will have faded out almost
entirely, while the 6,000c/s is 36
phons. Instead of the loudnesses
of all the sounds being reduced
equally, as were the intensities,
the balance of tone has been
radically altered.
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the volume control, literally made
to shout from the housetops. His
crisp tones become throaty and
bellowing.

Unless sound is reproduced at
the same level as the original,
the balance of tone cannot be the
same as in the original, no matter
how ‘‘high-fidelity >’ the equip-
ment. Altering the scale of the
reproduction does more than
merely making it louder or softer.

It has been pointed out to me
that as this effect is not neces-
sarily connected with reproduced
sound, but occurs just the same
when one moves towards or away
from the orchestra itself, it is
wrong to call it distortion. If dis-
tortion of a sound is taken to
mean some change that cannot
occur naturally, in direct listen-
ing, that is fair enough. It raises
an interesting question, too; one
that sound-quality enthusiasts
always come roundsto sooner or
later—should the aim be the most
natural sound or the most pleas-
ing,sound?
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Fig. 1.

Equal loudness curves.

The truth of this is borne out
by experience. When the volume
control is turned down, the bass
more or less disappears. If the
original programme were at a low
level, enlarging it would cause
the loudness of low notes to in-
crease much more than the middle
and top. This effect is painfully
noticeable when the voice of an
announcer speaking quietly in
the News studio is, by turning up

(After Fletcher and Munson.)

I am not going to be drawn off
into a general argument on that
question just now; I have only
raised it to point out that one’s
attitude to scale distortion—and
even whether one calls it distor-
tion at all—depends on how one
answers it. If you consider the
quality of any natural sound,
however unattractive or badly
heard, to be sacred, and any
modification of that sound by a

e —
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Scale Distortion—

reproducer, however pleasing, to
be a sin, then ' distortion *’ is not
the right word. But if you hold
that the job of the sound repro-
ducer is to reproduce the original
as heard at the optimum position
(and still more if you are so
heretical as to believe that the
object is to emit the most pleas-
ing sound, regardless of what the
original is like) then you will

probably accept the term ‘‘scale
distortion.”’
Another thing I have been

accused of doing is advocating
““bass compensation’’ as a
remedy for scale distortion. If
the charge had been one of taking
every opportunity to discredit
bass compensation it would have
By bass
compensation I mean any
attempt to counteract the relative
loss of low tones when the volume
is turned down, especially when
such a device is linked with the
volume control. From Fig. 1 it
is an easy matter to draw a curve
showing how the frequency char-
acteristic is modified by a given
change of intensity. Suppose, for
example, that normal listening
loudness is assumed to be 8o
phons at all frequencies.
sound intensities required to pro-
duce this loudness at various fre-
quencies have been entered on
line a of the Table. Now suppose
that the volume control is
adjusted successively to —20db,

—-40db, and +20db relative to.

The -

Wireless World

lines b, ¢, and d respectively, and
when plotted, as in Fig. 2, indi-
cate a striking amount of scale
distortion. On lines ¢ to g are

November, 1948

phons, had not been level over
the frequency band, the required
compensation characteristics, as
calculated above, would have
been different.
Still, their gen

110 =+ TRICHEN. -
T 1
Lo
|ootH' UONESS AT NORMAL '+20 b | eral trend would
M = have been simi-
o0 | | lar, and that is
60 LOUDNESS AT CORRECT VOLUME CONTROL SETTING probatbly “t;hi
— mos a
70 reasonably pessi-
o s AL =20 db L] mlst1c‘ bass-com-
H RP [ pensation de-
T s o2 signers hope to
WO | .
L | B €D achieve.
40 \:\k\-,—A | L
1 oR)
soll4] T
\\7‘? Fig. 2. Scale dis-
20 \9@ tortion when 8o-
" / phon sound is re-
A produced at various
0 pd volume-control set-
2 8 8 § 8 8 tings, derived from
= “ s Fig, 1.
- FREQUENCY (c/s) ~

entered the volume control adjust-
ments that would be necessary at
each separate frequency if the
original uniformity of loudness
were to be preserved at levels of
60, 40, and 100 phons respectively.
These are plotted as Fig. 3, and
show the combined volume and
tone control characteristics re-
quired for the specified conditions,
according to the calculations of
bass compensation exponents.
The first comment is that pro-
grammes in which sounds of all
frequencies continue at constant
strength all the time are fortun-

the original setting. The result- ately rare. If the original loud-
ing loudnesses are tabulated on ness, although awveraging 8o
TABLE
Frequeney (¢/s
Line 50 | 100 | 200 | 500 (1,000 |2,000 |5,000 |10,000
a db for 80 phons 88| 8 | 8| 81| 80 76 80 93
b Phons at (original
db — 20) 25| 40| 50| 59| 60 55 60 60
c Phons at (original
db — 40) — 91 25| 37| 40 37 40 42
d Phons at (original
db -+ 20) 106 | 104 | 103 | 101 | 100 102 100 105
e db difference for
60 phons =7 -10|-13 | -19 | -20 | -17 | -20 | -20
/ db difference for
40 phons -14 | -20 | -27 | -36 | -40 -37 —40 —43
g db difference for
100 phons 127 15| 17 21| 20 18 20 16
k db for 60 phons 81 75 | 70 63 60 59 60 72
7 Compensation at )
60 phon setting
(from e¢) 13 10 7 1 0 3 0 0
j Phons with (k ++7) -
db 91 79 70 61 60 63 60 60

The next objection is, I think,
more serious. The Fig. 1 curves
apply only to comparisons be-
tween steady pure tones heard one
at a time. Programmes of that
character are also rare ; unaccom-
panied flute solos are about the
only ones I can think of that come
anywhere near qualifying. When
two or more sounds are heard to-
gether, each tends to ‘‘mask"”’
or suppress the other, and the ex-
tent to which they do so depends
on frequency and intensity in an
even more complicated way than
loudness in Fig. 1. So with most
programmes, which contain many
constantly changing sounds, it is
impossible to tell theoretically
how far Fig. 1 is a guide to scale
distortion.  Listening tests indi-

‘cate that even in complex sound

patterns the broad result is some-
thing like what one would expect
if Fig. 1 were valid. But it is a
shaky proceeding to base design
figures on Fig. 1.

Granting, howevér, that one is
justified in boosting the bass
whenever it is necessary for any
reason to reproduce sound pro-
grammes much below their nor-
mal intensity, what is one to say
about bass compensation as
usually understood, which links
the boosting device with the
volume control so that the job is
done automatically?

It is founded on the assumption
that the amount of bass correc-
tion required is a function of the
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volume control setting. But the
amount of correction required is
actually, as we have seen, a func-
tion of the amount of enlargement
or reduction in scale of the
original sound (presumably at the
best position for listening). So,
for automatic bass compensation
to do what it is meant to do, this
change in scale must be a func-
tion of the volume control setting.

But is it? Consider an'evening’s
broadcasting. When first switched
on we hear, shall we say, a band
concert, with announcements
between. If we are good neigh-
bours, or the children are trying
to get to sleep, we may decide
that a ‘‘life-size’’ reproduction
is slightly too much. At our set-
ting of the volume control, then,

World

(3) that 8o phons also happens
to be ‘‘life size.”

But if now tb~ programme
material changes so that ‘‘life
size ”’ is a level 60 phons, and we
turn the volume control down by
20 db in the attempt to reproduce
it so (which should require the
values given on line . of the
Table), it automatically intro-
duces compensation to the extent
shown on line ¢ (difference between
—2c and e), giving the loudness/
frequency characteristic on line
j, plotted as Fig. 4. Instead of
being level, as it should be, it has
a rise of over 30 phons at 50 c/s!

There are other things that
affect the scale of reproduction
at a given volume control setting.
Such things as a small aerial, a

any compensation ought to con- distant station, an insensitive
sist of bass boost. The announce- loudspeaker, and a large well-
db . .
el I T T TTT T itegduihc;yl oghlaﬁraecd
RIS -
20T ompENSATED CHARRCTERTIC Fon 109 puoNS ii{  teristics necessary
+10EH] to level out the
1 I [ curves of Fig. 2;
. O‘RIIGINAL VOLUME_CONTROL SETTING. TO GIVE 60 PHONS also detived from
_|c~"%9#ENSATED i el R %
o T ey Bdcren svic_ron 80 FHONS
ArEDTC;.,] I l ' upholstered  lis-
-30 \iﬁ}fﬁ/ tening room tend
A /¢ pon A0 PHONS to reduce the
I m ~H scale, quite inde-
s o = s J  pendently of the
i 2 2 =4 8 € bass compensa-
3 2 2 tion if it is linked
FREQUENCY (c/s) to the volume
ments, when they come on, will control. Tying volume and tone

probably be broadcast nearly if
not quite as loudly as the band,
and even at the slightly reduced
volume may well be an acoustical
enlargement of the announcer’s
original quiet tones. So compen-
sation at the same voluwme contvol
setting should be bass cut.

As I said in 1937, even patent
medicine advertisers don’t usually
go so far as to offer the same dose
as a stimulant and also as a seda-
tive.

Fig. 3, as we have seen, shows
the correct compensated volume
control characteristics, assuming :

(1) that the Fletcher-Munson
curves hold good for mixtures of
sound as well as for separate
sounds.

(2) that the volume control set-
ting giving the level characteristic
makes all sounds in the pro-
gramme 80 phons loud all the
time.

control up together, therefore, is
founded on a fallacy._

But, affer all, s 1t often neces-
sary to reduce or enlarge sound?
Except in special circumstances,
such as the need to avoid disturb-

395

not be considered. - But whether
we approve of it or not, a'lot of
people do like musical back-
grounds, and most of them prefer
at least as large a proportion of
bass as when the music is full-
size. For one thing, low tones are
less distracting than high.

Life-sized Intensity

But when programmes are
listened to, and circumstances
allow, surely the whole purpose
of a volume control is to allow
one to adjust the sound intensity
always to optimuin, which is pre-
sumably life-size as heard from
the best seat in the hall. That is
the moment at which some people
say ‘“‘How can you expect to be
able to hear a full symphony
orchestra at its loudest in an
ordinary room at home? "’ I hope
my remarks about intensity and
loudness have disposed of the idea
that there is necessarily any diffi-
culty about that; but if not I
would say that in 1938° I made
tests with a sound. level meter
during a concert rehearsal in the
old Queens Hall in the morning,
comparing them with the same
music as heard at home in the
evening. The general conclusion
can be summed up by saying that
a receiver capable of giving only
1} watts maximum output to a
loudspeaker in a typical living
room was fully capable of giving
the same sound level as was ex-
perienced in a favourable seat in
the concert hall, notwithstanding
that some exceptionally heavy
music was played.

So, it seems to me, the proper
use of the volume control is to
set the sound always to the level

ing other people, surely it at which it is intended to be
100

Fig. 4. If the com-

pensated  6o-phon 9N

characteristic of Fig. N

3 were used, instead 3 89

of a level one, to re- & 74

produce sound life-

size at 60 phons, the 60 ™~ —

result would be ex- 50 | |

cessive  bass  as 3 g S 3 3 2
shown here. - ” e 2 e

oughtn’t to be? A debatable ex-
ception is when music is used as
a background. One may retort
that that isn’t listening at all, so
refinements of tonal balance need

FREQUENCY (cfs)
heard. When that is done, there
is no scale distortion, so the

“ Loud Speaker versus Orchestra,’”’
Wireless World, March 10th,

1938.
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Scale Distortion—

volume control ought not to be
tied up with any sort of tone com-
pensation.

But what if there are special

-occasions when the level at which
the programme is intended to be
heard differs substantially from
the level at which one wants to or
is obliged to hear it? What is
the correct policy when the scale
is reduced? If the tone is left un-
altered, then presumably the re-
sult will be the same as if the
programme were heard at a dis-
tance ; that is to say, it will be a
natural result. (That is not neces-
sarily quite so, because retreating
to a distance usually introduces
echo effects and unequal attenua-
tion, which are not reproduced by
turning down the volume control ;
but let us ignore them). Boost-
ing the bass may restore the
balance of tone, but it will be an
unnatural result because it is in
the nature of things for the bass
to become less prominent when
the sound is diminished. Here is
the old controversy of Perfect v.
Pleasing Sound Reproduction.

If when I go to a piano recital
I am unlucky enough to get a seat
bang up against the piano, the
thought that the bass-heavy music
I am hearing sounds exactly like
natural piano music as heard
bang up against the piano and is
therefore a perfectly true and
natural article is no consolation to
me, and I would gratefully accept
some device which would intro-
duce a certain amount of bass cut.
If, on the other hand, my ill luck
takes me to the back of the hall
under the gallery, and all I can
hear is a distant tinkling, I would
have no conscientious scruples
against availing myself of a spot
of bass boost.

As for using music as da back-
ground .to work, persons who do
this are so depraved that obviously
the finer questions of audio ethics
hardly enter into it. I myself
favour some bass boost.

Photographic Analogy

One thing more I have been
taken to task about* was using
photographic enlargement and re-
duction as an analogy to explain

' Patric Stevenson. ‘‘Scale Distor-
tion and Visnal Analogies,’’
Electronic Engineering, Octo-
ber, 1944.

Wireless World~

scale distortion. I likened it to
an imaginary and deplorable pro-
cess of photographic reduction
which resulted in a man’s feet
being reduced 100 times when his
body was reduced 10 times. I
did not intend this analogy to be
scrutinized minutely—few analo-
gies can stand up to that—but
only as a rough illustration to
introduce the subject. To have
gone into the finer points in detail
would have involved perspective,
orthography, and such matters
which would probably have re-
quired even more explanation
than scale distortion itself. But
since Mr. Patric Stevenson has
raised some interesting points,
and since I myself have recently

B

AV

C

Fig. 5. A visual analogy of scale
distortion.

gone fairly fully into the subject
of perspective in another connec-
tion,® it may be worth discussing
now as a sort of tailpiece.

Imagine a sphere about the
same diameter as one’s height.
Viewing it from a distance, one
can see practically half its surface
—the whole of a hemisphere, in
fact. But viewed close up, as at
A in Fig. 5, the visible surface is
reduced to what lies between B
and C. Parts near C, which at a
distance can be seen clearly
spaced out, appear relatively
small or even vanish. Except
that it is when the view as a
whole is made larger that the
bottom part of the view suffers a
proportionate loss, and it is a
direct view and not a reproduc-
tion, this is quite a good analogy
of scale distortion, though it is
not the same as my earlier one or
Mr. Stevenson’s.

The visible proportions of the
sphere, then, depend on the dis-
tance at which it is viewed. If it
is photographed by a distortion-
less camera, the proportions dis-
closed by the photograph are, of

Wirve-

* “*Television Picture Size,”’
less World, January, 1948.

No;;ember, 1948

course, the same as those seen
from the point of taking. And if
the photo is viewed at such a dis-
tance as to make the angle of
view the same as the sphere itself
makes at that point (e.g., 6 in Fig.
5), the reproduction is perfectly
natural, in that it appears the
same size as a whole and in all
its’ separate parts as does the
original from the direct view-
point. If the photographic repro-
duction of the ““scene’’ is re-
garded as analogous to the loud-
speaker reproduction of a pro-
gramme, then this would corre-
spond to hearing the programme
at the correct intensity (angle of
view) albeit using a smaller
amount of sound power (picture
smaller than the original). Ideally
one should always look at a pic-
ture so as to make the angle sub-
tended by it at the eye the same
as the scene did at the camera ;
then and only then is it in correct
perspective.

Out "of Focus

But if the photo is taken close
up and is printed small, it is gen-
erally impossible to view cor-
rectly, because it would be too
close to the eye to be seen in
focus. The ordinary contact print
viewed at a comfortable distaice
therefore makes the size of the
scene correspond to a more. dis-
tant view than at the camera posi-
tion, yet gives it the same pro-
portions as if viewed close up, and
is, therefore, unnatural—some-
thing that could not be seen at all
without optical intervention. It
corresponds to a sound pro-
gramme that must perforce be
heard at a reduced intensity, but
has been compensated to give the
same tone proportions as if heard
close up. We are familiar with
the type of snapshot in which the
unnaturalness is only too obvious,
especially when the nearest
objects to the wide-angle' camera
were feet. That corresponds to
a broadcast in which the micro-
phone is too close to the source
of sound, with the result that the
sound picture is bass-heavy.

If sound were always repro-
duced at the original loudness
and pictures were always viewed
at the correct distance to subtend
the same angle as the original,
what a lot of argument it would
save !
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COPENHAGEN

FREQUENCY ALLOCATIONS

New Wavelengths for Europe’s Broadcasting Stations

vention signed at Copenhagen last month is

not yet generally available, we are able to
give below, by courtesy of the Secretariat of the
Conference, the frequency allocation plan agreed by
the majority of delegates. The signatories were:
Albania, Belgium, Byelorussia, Bulgaria, Czecho-
slovakia, Denmark, Finland, France, Great Britain,
Greece, Hungary, Ireland, It‘aly, Monaco, Nether-
lands, Norway, Poland, Portugal, Morocco and
Tunisia, Rumania, Switzerland, Ukraine, U.S.S.R.,
Vatican City, and Yugoslavia. Objections were
raised by Austria, Egypt, Iceland, Luxembourg,
Sweden, Syria, and Turkey, whose delegates did not
therefore sign thie Convention.

The Plan provides for the re-allocation of wave-
lengths in the long-wave and medium-wave bands to
all broadcasting stations in the European Broadcast-
ing Area—that is, to both the contracting countries
and the non-signatories. This area is bounded on
the South by parallel 30° N; on the West by a line
extending from the North Pole along meridian 10° W
to its intersection with parallel 72° N, thence by great
circle arc to the point of intersection of meridian
50° W and parallel 40° N, and thence by a line lead-
ing to the point of intersection of meridian 40° W
and parallel 30° N; on the East by meridian 40° E,
so that it includes the western part of the U.S.S.R.
and the territories bordering on the Mediterranean
Sea.

It will be seen from the footnotes that provision
has been made for the use of directional aerials by
a number of stations. Except in cases where a
definite power is specified directional aerials must
give a reduction in the radiated power in the
diréction to be protected of approximately 1odb
relative to that of a non-directional aerial.

In the last column we Have added the frequency
at present used by the stations.  Space does not
permit the inclusion of the present power, but in

QALTHOUGH the European Broadcasting Con-

LONG WAYVES

general this is lower than the maximum prescribed

in the Plan. The power of stations operating in the

two international common frequencies is limited in .
some cases to 2kW and in others to o0.25kW.

Whilst on the question of power, it is noteworthy

that, whereas the Montreux Plan prescribed maxi-

mum day and night powers, the present Plan makes

no such differentiation.

Provision is made for a number of stations not
yet in operation, among them eight in this country.
They are a third transmitter at each of the follow-
ing stations: Burghead, Stagshaw and Westerglen
and new stations at Aberystwyth, Hartland Point (N.
Devon), Carlisle, Ayr and Dundee.

So far as broadcasting in this country is con-
cerned, the Plan provides for one long and thirteen
medium wavelengths. This is three more than allo-*
cated in the Lucerne Plan, although at present the
B.B.C. is making use of three ‘‘ borrowed’’ wave-
lengths—one long and two medium. ~

Of the fourteen wavelengths allotted to the B.B.C.
three of them (one long and two medium) are ex-
clusive. It is learned from the B.B.C. that the fre-
quencies will be utilized as follows:-—The Light
Programme will be radiated on 200kc/s and
1,214 kc/s. Eight frequencies in the medium band,
692, 809, 881, go8, 1,088, 1,052, I,I5I, I,457kc/s,
will be used for the Home Service.

The Third Programme will be radiated on
647 kc/s, where provision is made for three new
transmitters, and on 1,546kc/s by the existing
twenty-two low-powered synchronized stations. Inci-
dentally, the power of Droitwich (647 kc/s) may be
increased to 150kW if the three new synchronized
transmitters are not in use. The two remaining fre-
quencies (1,295 and 1,340kc/s) will be used for the
European Service.

For ease of reference stations sharing the same
frequency are given in the lists in alphabetical order
of the countries.

(150 to 285 kc/s)

Pres

Pres.

Chan-| Freq. | Powerj Freq. Chan-| Freq. | Power Freqg.
nel | (kefs) | (kW) Station (ke/s) nel | (kefs)| (kW) Station (ke/s)
1 155 10 Tromso (Norway) 291 12 254 200 Lahti (Finland) 160

150 Brasov (Rumania) 160 13 263 150 Moscow Il, Russia (U.5.5.R.) 232
2 164 450 Allouis (France) — 14 272 200 Ceskoslovensko (Czechoslovakia) 155
3 173 500 Moscow |, Russiad(U.S.S.R.) {;? 15 281 100 Minsk, Byelorussia (U.5.5.R.) 269
R Ll B R Aol 392 INTERMEDIATE (415 TO 490 ke/s AND 510 TO 525 ke/s)

120 Ankara (Turkey) 182 _ 1
s | 191 | 200 | Motala (Sweden) 216 - 2918 ‘ e (e \ AR

2O o 200 .
) 200 400 Droitwich (Great Britain) _ 520 1 Hamar (Norway) 519
(or Ottringham) SR I4687)

g %?3 2'38 (K)'j; 'NL;:(wr:;r;e (Ediy) 260 ! Directional aerial protecting S.W. * Directional aerial protecting S.W.
9 227 200 Warsaw | (Poland)} 224 3 Directional aerial protecting S. —
10 236 100 Leningrad |, Russia (U.5.5.R.) 208
i 245 150 Kalundborg (Denmark) 240 (For Medium Waves see next page.)
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Pres. Pres.
Chan-| Freq. | Power Freq. Chan-| Freq. | Power Freq
nel | (kefs)| (kW) Station (ke/s) nel | (kefs)| (kW) Station {ke/s)
| 529 150 Beromunster (Switzerland) 556 (40) | (881)[ 150 | Washford (Great Britain)'® 804
2) 539 135 Budapest | (Hungary) 546 5 Wrexham (Great Britain) 804
3 548 20 Oukhta, Finno-Karelia (U.S.5.R.) 1,195 20 Cetinge (Yugoslavia) 1,377
100 | Simferopol, Russia (U.S.S.R.) 859 41 890 100 Algiers | (Algeria)'* 941
4 557 20 Cairo |l (Egypt) 1,348 20 Bergen (Norway) 260
100 Helsinki (Finland)* 1,420 20 Kristiansand (Norway) 629
50 Monte Ceneri (Switzerland) 1,167 20 Trondheim (Norway) 823
5 566 100 Athlone | (ireland) 565 20 Dniepropetrovsk, Ukraine (U.S.5.R.) 913
5 Catania (ltaly) 1,104 42 899 150 Mifan | (Italy) 814
10 Palermo (/taly) 565 43 908 150 Brookmans Park (Great Britain) 877
6 575 100 Riga, Latvia (U.S.S.R.) 583 44 917 135 Ljubljana (Yugoslavia) 527
7 584 120 Vienna | (Austria) 592 45 926 150 Brussels |l (Belgium) 932
8 593 60 Sofia Il (Bulgaria)® 767 46 935 100 Lwow, Ukraine (U.S.S.R.} 795
150 Sundsvall (Sweden)® 60} 47 944 100 Toulouse (France) 913
9 602 150 Lyon (france) 895 20 Voronezh, Russia (U.S.S.R.) 356
10 611 5 Eidar Slcrland) 615 48 953 150 Morava (Czechoslovakia) 922
120 Rabat ! (Morocco) 601 49 962 100 Turku (Finland)'? 895
100 Petrozavodsk, Finno-Karelia (U.S.S.R.) 648 120 Tunis | (Tunisia)'® —_
60 Sarajevo (Yugosfavia) 603 50 971 79 British Zone (Germany} 904
Il 620 150 Brussels | {Belgium) 620 50 lzmir (Turkey) 704
50 Moalatya (Turkey) — 20 Kalinin, Russia (U.S.S.R.) 1,113
12 629 100 Vigra{Norway) 629 20 Smolensk, Russia (U.S.5.R.) 658
120 Tunis Il (Tunisia)? 823 [ 51 980 100 Algiers Il {Algeria)'t 1,113
13 638 150 Prague | (Czechoslovakia) 638 150 Goteborg (Sweden)* 41
14 647 &3 Burghead (Great Britain) — 52 989 10 Rovaniemi (Finland) —
120 Droitwich (Great Britain) 583 70 American Zone {Germany) 740
15 Stagshaw (Great Britain) — 20 Beirut |l (Lebanon) 730
15 Westerglen (Great Britain) — 53 998 102 Kishinev, Moldavia (U.S.S.R.) 565
100 Kharkov, Ukraine (U.S.S.R.) 385 || 54 |1,007 120 Hilversum Il (Netherlands) 722
15 656 [ 20 Bolzano (ltaly) 536 20 Aleppo | (Syria) 704
80 Florence | (Italy) 610 55 1,016 150 Istanbul (Turkey) 758
80 Naples | ({taly) 1.312 56 |[1,025 100 Graz-Dobl (Austria) 886
45 Turin | (ltaly) 986 || 20 Jerusalem |l (Palestine) 574
150 Murmansk, Russia (U.S.S.R.) 648 57 1,034 10 Turin Il (ltaly) 1,357
16 665 100 Vilna, Lithuania (U.S.S.R.) 536 40 Lisbon (Portugal) 1,068
17 674 100 Marseilles (France) 749 | 100 Tallinn, Estonia (U.S.S,R.) 731
10 Bodo (Norway) 253 58 |[1,043 70 U.S.S.R. Zone (Germany) 84|
100 Rostov-on-Don, Russia (U.S.S.R.) 556 5 Kalamata (Greece) —
18 683 150 Belgrade | (Yugoslavia) 686 20 Agadir | (Morocco) -
19 | 692 10 Nicosia {Cyprus) —_ 20 Marrakesh | (Morocco) 1,004
150 Moorside Edge (Great Britain) 668 20 Ujda | (Morocco) —
20 701 100 Banska-Bystrica (Czechoslovakia) 392 59 1,052 10 Hartland Point (Great Britain) -
5 Czechoslovakian sync, network —_ 150 Start Poipt (Great Britain)!® 977
120 Rabat |l {(Morocco) 868 50 Tripoli (Libya) ' —
20 Finnmark (Norway) 347 10 Jassi (Rumania) 1,258
21 710 150 Limoges (France) 648 5 Focsani (Rumania) —
150 Stalino, Ukraine (U.S.S.R.) 776 60 1,061 60 Eastern Denmark 541
22 719 120 Lisbon (Portugal) 629 10 Cagliari (ltaly) 536
50 Damascus | (Syria) 592 15 Lisbon (Portugal) -
23 728 100 Athens (Greece) 601 61 1,070 100 Paris 1l (France) 776
24 737 1 Akureyri (Iceland) — 20 Krasnodar, Russia (U.S.5.R.) 1,050
20 Jerusalem | (Palestine) 677 62 |1.079 50 Brestau (Poland) 950
50 Gliwice (Poland) 1,231 63 1,038 10 Korca (Albania) 1,250
50 Seville (Spain) 731 10 Shkodra (Albania) —
25 746 120 Hilversum | (Netherlands) 995 150 Droitwich (Great Britain) 1,013
26 755 20 Kuopio (Finland) 527 20 Norwich (Great Britain) 1,013
50 Lisbon (Portugal) 722 64 1,097 50 Bratislava (Czechoslovakia) 1,004
50 Timisoara (Rumanig)® 968 5 Czechoslovakian sync. network —
27 764 50 Sottens (Switzerland) 677 65 1,106 100 Moghilev, Byelorussia (U.S.S.R.) 870
28 773 50 | Cairot (Egypt) 620 || 66 |I,115 50 Bari'l (ftaly) 1,059
150 Stockholm (Sweden)® 704 50 Bologna | (ftaly) 1,303
29 782 100 Kiev 1l, Ukraine (U.5.5.R.) 200 } 5 | S.Remo (ltaly) 1,348
70 Soviet troops in Germany 722 5 Norwegian sync. network —_
30 791 150 Rennes (France) 1,040 | 67 1,124 20 Brussels |1l (Befgium) 1,285
50 Salonika (Greece) 804 5 Varna (Bulgaria) 1,276
31 800 100 Leningrad I, Russia (U.S.5.R.) 1,010 20 Viborg, Russia (U.S.S.R.) 749
32 809 100 Burghead (Great Britain) 767 68 1,133 135 Zagreb (Yugoslavia) 629
5 Dundee (Great Britain) - 69 1,142 20 Constantine | {(Algeria) 1,087
20 Redmoss (Great Britain) 767 40 Oran | (Algeria) 1,420
100 Westerglen (Great Britain) 767 20 Kafiningrad, Russia (U.S.S.R.) 904
135 Skopje (Yugoslavia) 1,240 70 1,151 5 Carlisle (Great Britain) —
33 8i8 100 Poznan (Poland) 868" || 100 Lisnagarvey (Great Britain) 1,050
34 827 100 Sofia | (Bulgaria) 850 5 Londonderry (Great Britain) 1,050
35 836 150 Nancy (France) 959 100 Stagshaw (Great Britain) 1,050
20 Beirut | {Lebanon) 730 5 Baia Mare (Rumania) —
36 845 150 Rome | (Italy) 713 20 Cluj (Rumania) —
37 854 150 Bucharest (Rumania) 823 5 Oradea (Rumania) —
38 863 {50 Paris | (France) 695 71 1,160 150 Strasbourg | (France) 859
39 872 150 Moscow llI, Russia (U.S.S.R.) 832 72 (1,169 | 150 Odessa, Ukraine (U.S.S.R.) 968
40 881 5 Aberystwyth (Great Britain) — ! 73 1.178 | 100 Horby (Sweden) 1,131
20 Penmon (Great Britain)

¢ Directional aerial

& Directional aerial.
¢ Directional aerial.

" Directional aerial

protecting Switzerland.

Apparent power towards Swaden 10 kW.
Apparent power towards Bulgaria 20 kW,

protecting Norway.

i Power to be reduced to 20 kW if directional aerial protecting Portugal ‘

not used,

* Directional aerial. Apparent power towards Egypt 20 kW,

1% Directional aerial.

Apparent power towards Yugoslavia, 150 kW,
"1 Directional aerial protecting Norway.

12 Directional aerial protecting Tunisia.

'3 Directional aerial protecting Finland.

!4 Directional aerial protecting Sweden.

% Directlonal aerial protecting Algeria.

18 Directional aerial protecting Libya.

7 Directional aerial protecting Great Britain.
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Chan-| Freq.
nel | (kc/s)
74 f 1,187
75 | L1%

|
76 | 1,205
77 11214
|
78 | 1,223
79 1,232
80 | 1,241 |
8l 1,250
82 | 1,259
83 1,268
84 | 1,277
85 11,286
86 | 1,295
87 | 1,304
88 |[1,313
89 | 1,322
90 |1,331
9t 1,340
92 | 1,349
93 |1,358
94 | 1,367
95 | 1,376
96 | 1,385
97 | 1,394
98 | 1,403

Power|

(W) |

Wireless World

Station

Budapest || {Hungary)

French Zone (Germany)
Kerkyra (Greece)

Agadir Il (Morocco)

Marrakesh |l (Morocco)

Ujda Il (Morocco)

Bordeaux (Ffrance)

Haifa (Palestine)

Lublin (Poland)

Ayr (Great Britain)

Brookmans Park {Great Britain) |
Burghead {Great Britain) |
Dundee (Great Britain)

Lisnagarvey (Great Britain)

Londonderry (Great Britain) |
Moorside Edge (Great Britain)

Plymouth {Great Britain)

Redmoss (Great Britain) t
Redruth (Great Britain)

Stagshaw (Great Britain)

Westerglen (Great Britain)

British troops in Germany

Azores (Portugal)

Kursk, Russia (U.S.S.R.)

Stara Zagora (Bulgaria) l
Barcelona (Spain)

Falun (Sweden) |
Budejovice (Czechoslovakia)

Cechy-Zapad (Czechoslovakia)
Morava-Vychod (Czechoslovakia)

Prague |l (Czechoslovakia)

Vaasa (Finland)

Bayonne (France)

Clermont-Ferrand (France)

Corse (France) |
Grenoble (France)

Le Havre (France)

Montbeliard (France)

Nice (France) |
Quimper (France)

Tiraspol, Moldavia (U.S.5.R.)

Lower Egypt

Nyiregyhaza (Hungary)

Zalaegerszeg (Hungary)'®

Athlone |l (Ireland)

Stettin (Poland)

Belgrade Il (Yugos/avia)

Lille (France)

Kosice (Czechoslovakia)

Radio Catolica (Portugal)

Ottringham (Great Britain)

Constantine |l (Algeria)

Oran 1l (Algeria)

Danzig (Poland)

Stavanger {Norway)

Ouchgorod, Ukraine (U.S.S.R.)

Genoa | (italy)

Messina {italy)

Pescara (Jtaly)

Rome Il (italy)

Venice (ltaly)

Alexandria (Egypt)

Crowborough or Stagshaw (Great Britain)
Budapest {Hungory)

Magyarovar (Hungary)

Miskole (Hungary)

Pecs (Hungary)

Corse (France)

Marseilles (France)

Nantes (Fronce)

Toulouse (France)

Kuldiga, Latvia (U.S.5.R.)

Modona, Latvia (U.5.5.R.)

Tirana | (Albania) i
Thorshavn (Faroe Islands)

Caltanissetta ({taly) |
Torun (Poland) !
Oporto (Portugal)

Strasbourg Il (France)

Madrid | (Spain) |
Kaunas, Lithuania (U.S.S.R.)
Dornbirn (Austrio)

Graz (Austria)

Innsbruck (Austria)

Linz (Austrio)

Rhodes (Greece)

Swedish sync. network |
Bayonne (France) l
Lille (France)

| Pres. Pres.
fFreq. Chan-| Freq. | Power Freq.
| (ke/s) nel | (kc/s)| (kW) Station (ke/s)
1,040 (98) (I,403)l 10 Paris (France) 592
1,031 20 Quimper (France) —_
| - | 10 Montpellier (France) 1,393
— 20 Nice (France) 1,393
—_ | 25 French troops in Germany —_
— 5 Komotini (Greece) -
| 1,077 [ 20 Baranovichi, Byelorussia (U.5.5.R.) —
- 99 | 1,412 20 Banja Luka (Yugosiavia) —_
— 20 Bitolja (Yugoslavia) —_
— 20 Maribor (Yugosiavia) 668
1,149 || 20 | Pristina (Yugoslavia) | 1,320
1,149 || 20 Rijeka (Yugoslavia) 0
— | 60 Split (Yugoslavia) -
1,149 100 | 1,421 20 Sarrebrucken (Germany : French Zone) | 1,267
1,149 5 Sfax t (Tunisia) ‘ 951
1,149 5 Chernigov, Ukraine (U.S.S.R.) 1,013
1,149 101 1,430 5 Argyrokastro (Albania) 833
1,149 70 Western Denmark i —_
1,149 | 10 Copenhagen (Denmark) 1,176
1,149 50 Madrid Il (Spain) 758
1,149 | 102 1,439 150 Luxembourg I 232
1,095 || 103 | 1,448 25 | Ancona (ltaly) | 1,429
— 3 Florence Il {ltaly) | 1,104
— 5 Genoa |l (italy) 986
1,402 50 Milan 11 (italy} I 1,357
795 5 Naples 1l (italy) | 1,068
1,086 5 Venice |l (italy) ‘ 769
1,366 5 Portuguese sync. network —
—_ 20 Swedish sync. network 1,402
— 104 1,457 60 Bartley {Great Britain) 1,384
1,113 60 Clevedon (Great Britain) 1,384
1,522 20 Craiova (Rumania) —
— 105 1,466 120 Monte-Carlo (Monaco) | 731
1,321 | 2 Norwegian sync. network —
— 106 1,475 30 Vienna Il (Austria) 1,312
1,339 20 Salzburg (Austria) 1,267
1,456 20 Klagenfurt (Austria) 1,285
1,068 ‘ 107 1,484 International common frequency”’
| 1,185 108 1,493 60 French sync. network ==
|8 20 | Gomel, Byelorussia (U.S.5.R.) | 959
1,068 || 109 1,502 50 Cracow (Poland) 1,022
— 10 Warsaw 1l (Poland) 1,339
— 50 Zaragoza (Spain) 863
— 1o | 1,511 20 Brussels IV (Belgium) 868
-— 5 Chania (Greece) —_
1,384 11l 1,520 5 Jihlava (Czechoslovakia) 1,348
1,086 30 Ostrava (Czechoslovakia) 1,158
1,213 30 Plzen (Czechoslovakia) 514
1,456 ) 20 Corunna (Spain) 968
— 112 1,529 1 Funchal {(Madeira Is.) —
1,122 ‘ 20 Swedish sync. network -
1,443 i 100 Vatican City 1,325
1,276 113 1,538 70 French Zone (Germany) 827
1,303 5 Spanish sync. network —
850 114 | 1,546 British sync. networkf 1,474
1,185 5 Vinnitza, Ukraine (U.5.5.R.) —_
1,357 115 1,554 70 Germany : U.S. Forces 1,249
1,492 75 Nice (France) —_
— 20 Turi, Estonia (U.S.S.R.) —
1,258 116 1,562 5 Portuguese sync. network 1,547
1,222 20 Swedish sync. network 1,402
1,122 5 Swiss sync. network ,375
1,122 7z |1,570 70 U.S.S.R. Zone (Germany) 785
— 5 Spanish sync. network 1,492
1,321 5 Sfax 1 (Tunisia) —_
1,438 118 1,578 10 Italian sync. network -
1,465 10 Fredrikstad (Norway) 1,276
— 19 1,586 70 British Zone (Germany) 1,330
1,339 5 Spanish sync. network 1,500
1,366 120 1,594 International common frequencyt —_
1,339 121 | 1,602 70 U.S. Zone (Germany) 1,195
1,104 || | 2 Norwegian sync. network 1,357
1,258 5 Portuguese sync. network -
1,474 1
986 a . . . .
1.411 Shared by : Albania, Austria, Belgium, Cyprus, Czechoslovakia,
|'393 Denmark, Finland, France, Germany : British Zone, Gibraltar, Great
I.O').'). Britain, Greece, Hungary, Ireland, Italy, Lithuania, Malta, Morocco, Norway,
153 Poland, Portugal, Rumania, Russia, San Marino, Spain, Syria, Trieste, Tripoli,
59 Tunisia, Ukraine, and Yugoslavia. Vatican City is permitted to use this
1,285 frequency with a power of 5kW until receivers covering 1,529 k¢/s are
519 more generally in use.
| DA § Belfast (5kW); Bournemouth (2); Brighton (5); Bristol (2);
1312 Cardiff (2) ; Dundee (2); Edinburgh (5): Exeter (5); Fareham (2);
- Glasgow (5) ; Hull (5); Leeds (5); Liverpool (5); London (20) ; Man-
1,456 chester (2) ;: Middlesbrough (2); Newcastle-on-Tyne {(5); Plymouth
= (5); Preston (2) ; Redmoss (2) ; Redruth (2) ; Sheffield (2).
t Shared by : Andorra; Austria; Belgium ; Bulgaria ; Cyrenaica ;
Czechoslovakia ; Denmark ; Finland ; France ; Great Britain ; Greece ;
Ireland ; Latvia ; Madeira Is. ; Morocco (Tangier) ; Norway ; Nether-
lands ; Poland ; Portugal ; Spain; Switzerland ; Syria; Trieste ;

 Directional aerial protecting Ireland.

l Yugoslavia.
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FREQUENCY

problems of radio telegraphy

are the subject of technical
papers. Many readers, especially
those with the pile of radar papers
which make up the report of the
[.E.E. Radiolocation Convention
before them, may think that this
i~ because there are no problems
in transmitting what someone or
other called ‘ those damned
dots.”’ Others, more cynical,
may suggest that the problems are
there, but that no one tries to
solve them. The real reason is
probably that the main problems
of radio telegraphy nowadays are
those of high-speed long-distance
transmission, which is very
largely an affair for a limited
number of large administrations
whose work is co-ordinated by the
International Telegraph Consulta-

IT is not \;ery often that the

SHIFT

KEYING

Comparison with On-off Keying Methods

By THOMAS RODDAM

the sending of “mark’ and
‘“space’’ signals. The marks
may be the dots and dashes of
the morse code or the dots which
are used in teleprinter working.
A group of 5 dots can be used to
indicate any one of 31 different
characters. If 7 dots are used,
or rather, if 3 dots which may
appear in any combination of 7
positions are used the number of
combinations is 335, although
only 31 are used and the re-
ceiver can check that it has 3 and
only 3 dots and thus can reject
any f{false signals due to atmo-
spherics or other disturbances. All
these types of signal, however,

tive Committee (C.C.I.T.). Im- have only two possible levels of
proved systems are introduced modulation: zero and 100 per
+ + +
Fig. 1. Frequency-shift I r_l ouTPUT
exciter circuit with crys- \
tal control. gy
KEYING
LINE
l QUARTZ
- CRYSTAL
- CONTROL KEYING OSCILLATOR ouTPUT
VALVE VALVE VALVE VALVE

only gradually, and after long
periods of service tests. The
most recent development has been
a tendency to change over from.
on-off keying to frequency shift
keying, which is really a change
over from amplitude modulation
to frequency modulation. An
intermediate  system,  double-
frequency keying, was tried at one
stage, but this, for reasons which
are fairly clear from our modern
knowledge of F.M. theory, was
not successful.

Telegraph transmission involves

cent. For low telegraphic speeds
the radio-frequency carrier may
be modulated by a tone which is
keyed on and off. This is called
‘““modulated continuous wave’’
transmission, usually abbreviated
to M.C.W. M.C.W. is wasteful in
bandwidth and for high-speed
commercial circuits C.W. is used.
M.C.W. has certain advantages
under multipath transmission con-

ditions, as it provides a sort of .

frequency diversity. An ‘‘on-
off” C.W. circuit operates simply
by switching the carrier off when-

ever a mark is to be transmitted :
in early systems the carrier was
switched on, but fast-operating
A.G.C. circuits are then left with-
out any signal during pauses, and
the gain rises to its full value,
giving a large noise output.

The earliest circuits of all, with
arc transmitters, were operated on
a frequency  shift basis.  The
carrier frequency was changed
during a mark by short-circuiting
part of the tuned circuit induct-
ance. It was sometimes found
convenient to listen to the space
frequenicy rather than the mark
frequency when jamming was
bad, but there was no attempt to
make a deliberate use of both fre-
quencies in receiving the message.
The only reason why this method
of operation was adopted was that
the arc could not be keyed on and
off: as soon as valve circuits be-
came available on-off keying,
which corresponds to the keying
of D.C. on a line, was adopted.

In 1928 Armstrong demon-
strated a circuit in which the
marks and spaces were trans-
mitted on two frequencies separ-
ated by about 1ooc/s. This sys-
tem gave a considerable improve-
ment over on-off keying, because
it used both signals at the re-
ceiver. Unfortunately, Armstrong
had done the right thing for the
wrong reason, and the fact that
the system gave an improved per-
formance was overlooked in the
triumphant demonstration that he
had given the wrong explanation.

The next report of work in this
field came in 1939, when K. L.
Wood, of Cable and Wireless,
described a system then under de-
velopment. During the war con-
siderable advances have been
made, and the system has also
been widely applied to multi-
channel  voice-frequency tele-
graphy systems on wires.

The important thing about F.S.
keying is that it is a coherent
carrier system, that is, there is no
discontinuity in the carrier when
the circuit is switched from mark
to space. In double-frequency
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keying one oscillator is switched
off and another switched on, so
that there is no phase relationship
during the transition period. This
produces a strong disturbing sig-
nal and the system is inefficient.
A frequency shift exciter is simply
a frequency modulation exciter,
driven from o to 100 per cent
modulation, and there is a smooth
transition from one to the other.

Wireless World

i< used to produce the final carrier
frequency, instead of producing
only a small frequéncy shift and
then multiplying up. As the shift
is only 8s0c/s, instead of the
+75ke/s of broadcast F.M., this
difference is quite a logical one.
Two types of receiver circuits
have been used. One is simply an
ordinary discriminator type, using
either the well-known Foster- -
Seeley discriminator or the double

I . o .
| EXTERNAL anti-resonant circuit type. The
W f other receiver circuit uses two
i
i
L — — e 1
1
200 kels BALANCED | R.F. RF. ] l
0SCILLATOR{ ™| MODULATOR . AMPLIFIER AMPUIFIER —’_:TRA"S”'”ER:
} + Fig. 2. Mixer-oscillator frequency-shift
' CRYSTAL exciter.
RESCTOR 0SCILLATOR
separate bandpass filters to separ-
{ ate the mark and space signals,
KEYING B KEYING and then rectifies the two _separate
VALVE i LIMITER filter outputs. The discriminator
circuit is much mbore tolerant of
* frequency drift, but it involves a
NEUTRAL POLAR capacitance coupling in the output
INPUT INPUT

Two circuits have been used.
The simplest is arranged to con-
nect a capacitance across the con-
trolling crystal of the master oscil-
lator. The circuit is shown in

Fig. 1 (reproduced from the paper _

by Ruddlesden, Forster and
Jelonek, J.I.E.E., Vol. g4, Part
IITA, No. 12, p. 380). The con-
trol valve is normally held beyond
cut-off by the negative bias, and
as there is no current through the
control triode the keying diode is
an open circuit. The crystal
oscillator operates at its normal
frequency. When the triode grid
is driven positive, the current
through the keying diode makes it
a low resistance, ‘bringing into cir-
cuit the shift-sontrol capacitor in
series with the blocking capacitor
from the diode cathode to earth.
The frequency of the crystal oscil-
lator is lowered by an amount
which depends on the size of the
shift control capacitor. The out-
put valve acts as a limiter to pre-
vent any amplitude modulation of
the output.

The second circuit is shown in
Fig. 2 (loc. cit.). This circuit is
self-explanatory, the only differ-
ence between it and a frequency-
modulated transmitter for tele-
phony being that the full fre-
quency shift is produced at 200
kc/s and a modulation operation

circuit, and during long periods
without any traffic there is a D.C.
drift which produces a ‘“bias’’ in
the receiver. Elaboration of the
circuit is required to off-sct this.
This illustrates an important
difference between telephony and
telegraphy : a telegraph signal is

* = SAMPLE < 10,000 CHARACTERS
© = SAMPLE > 10,000 CHARACTERS
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any more than there is in a tele-
vision signal, and D.C. restora-
tion is essential to prevent the
floating mean level produced by
the A.C. couplings in the receiver,
which results in a bias in the re-
cording relays.

Tests made by the Radio Cor-
poration .of . America gave the
results shown in Figs. 3 and 4
(reproduced from R.C.A. Review,
Vol. 7, March, 1946, pp. 19, 20).
These curves show the number of
crrors during tests involving the
transmission of over a million
characters from California to
New York, using a frequency of
about 10 Mc/s and powers of 200
and 8oo watts. The improvement
due to the use of F.S. keying is
about 10db. About the same im-
provement was obtained in British
tests between Ascension Island
and London. Later tests between
Melbourne and London gave a
better performance for an .F.S.
channel than for an on-off channel
using 2.5 times the power. Here
again the improvement must have
been of the order of 10db.

According to Smale, F.S. key-
ing will not give its full advantage
when multi-path transmission con-
ditions are encountered. This
may be off-set in practical opera-
tion by the use of space diversity
reception, which is claimed by

s = SAMPLE <10,000 CHARACTERS
0 = SAMPLE > 10,000 CHARACTERS
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Fig. 3. Field strength/error curve
for frequency-shift keying. Two- Fig. 4. Field strengthjerror curve
receiver diversity reception, I.F. for on-off keying. ~Three-receiver
bandwidth 1ke/s. Frequency shift diversity reception, I kc/s I.F. band-
850 ¢/s. odb=1,V/m. width. o db=1uV/m.

essentially unbalanced, consisting
of applied voltages in one direc-
tion only. There is no mean level,

R.C.A. to give a considerable im-
provement for I'.S. keying under
multi-path conditions,
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Frequency Shift Keying—

All the discussion above relates
to ordinary telegraphy. An inter-
mediate field in which the fre-
quency-shift technique may have
considerable advantages is fac-
simile, both for the transmission
of illustrations and for the send-
ing of pages of typescript. For
illustrations, especially, the
method would appear to have all
the advantages of frequency
modulation in the transmission of
speech. Multi-path distortion is
always troublesome in F.M. prob-
lems, but it is also a serious prob-
lem in telegraphy and facsimile
transmission: most readers will’
have seen examples of the dis-
placed  ““ ghosts™ produced in
telewvision by indirect transmission
paths.

Apart from the special modulat-
ing and demodulating arrange-
ments for F.S. keying, there are
some -other points of interest in
the design of the equipment. One
point not immediately realized is
that if a transmitter is converted
from on-off to F.S. keying the
power must be reduced. A trans-
mitter sending ‘‘reversals,”” that
is, a steady stream of dots with
equal spaces, is actually operating
for 50 per cent of the time. In
radar language the duty factor is
0.5. When converted to F.S.
keying, the carrier is kept on con-
tinuously, so that for the same
heating in the circuit the power
must be lowered from, say, TokW
to 5kW. This gives the F.S.
system a 3db handicap, which
‘must not be forgotten in assess-
ing the performance of the
system. As far as bandwidth is
concerned, there can be a small
gain. It is usual to shape the
signals in an on-off system so that
only the fundamental and third
harmonic are transmitted, instead
of the infinite number of side-
bands corresponding to a square
dot. In line telegraphy the signals
are rounded even more than this,
and on long-distance circuits even

- squarer waveforms are preferred.
Smale described a system using
500c/s deviation, while the~
S.R.D.E. system described by
Ruddlesden, Forster and Jelonek
uses 850c/s, which is the same
as the R.C.A. wvalue. - In the
S.R.D.E. system the bandwidth
for an on-off channel is given as
1,200 c /s, and for the 850c¢/s F.S.
channel as 1,100C/s3, but it is

<
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pointed .out that by operating
with a 300 c/s shift the bandwidth
can be reduced to 500c/s. These
figures correspond to rather high
keying speeds and are therefore
very sensitive to multi-path
effects: by using slower speeds
and multiplex working a more
convenient arrangement is often
obtained.

- It may appear to the reader that
this recent advance in telegraph
technique is a rather obvious one,
considering how much is now
known about frequency modula-
tion. It must never be over-
looked, however, that telegraph
circuits are highly efficient cir-
cuits from the point of view of the
transmission of intelligence. They
work at relatively low signal-to-
noise ratios: if they don’t, some-
one is wasting power, and the cost
will be increased. On the other
hand, if a false signal is recorded,

November, 1048

code messages will be mutilated,
and the message may be unintel-
ligible. Each dot has a meaning
in a telegraph message, while in
telephony the circuit is quite
workable even if only 8o per cent
of the syllables are correctly
heard. A telegraph engineer is
really not satisfied about a new
system until it has been tested
over a whole sunspot cycle.
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NEWS FROM

Belfast.—The City of Belfast
Y.M.C.A. Radio Club (GI6YM) cele-
brates its twenty-fifth anniversary this
year. With the exception of the war
years, the club transmitter has becn
on the air every week since 1926. Meet-
ings continue to be held on Wednesdays
at 8.0 at the Y.M.C.A., Wellington
Place, Belfast. Sec.: F. A. Robb,
GI6TK, 60, Victoria Avenue, Syden-
ham,' Belfast, N. Ireland.

Bradford.—A demonstration lecture
on disc recording will be given by A. R.
Land, G2UY, to the members of the
Bradford Amateur Radio Society on
November 2nd. At the November 16th
meeting E. M. Price, M.Sc., will talk
on the transmission of signals through
lines and filters. Meetings are held on
alternate Tuesdays at 7.30 at Cambridge
House, 66, Little Horton Lane, Brad-
ford, Sec.: W. S. Sykes, G2DJS, 287,
IPoplar Grove, Great Horton, Yorks.

Cambridge.—The president of the
Cambridge University Wireless Society
(G6UW) for the 1948-49 academic year
is J. A, Ratcliffe, O.B.E., M.A., of the
Cavendish Laboratory. Sec.: F.S, Wil
liamson, 42, South Road, Histon, Cambs,

Darlington.—Meetings of the Darling-
ton and District Amateur Radio Society
are held on alternate Thursdays at 7.30
in the Temperance Institute, Gladstone
Street, Darlington. Next meéting,
October 28th. Sec.: G. Walker,
G2AWR, 7, Geneva Crescent, Darling-
ton, Durham.

Holloway. — Lectures covering the
syllabus for the City and Guilds
amateurs’ examination are included in
the winter’s programme of the Grafton
Radio Society (G3AFT) which meets on
Mondays, Wednesdays and Fridavs at
7.30 at Grafton School, Eburne Road,
London, N.7. Morse instruction is
given at every meeting. Sec. :
W. H. C. Jenings, G2AHB.

Liverpool.—]J. H. Brierley will lec-
ture on high-fidelity A.F. equipment

THE CLUBS

and pickups before the Liverpool and
District Short-wave Club at 7.30 on
October 26th at St. Barnabas Hall,
Penny Lane, Liverpool, 15. Sec.: W. G.
Andrews, G3DVW, 17, Lingfield Road,
Broadgreen, Liverpool, 14, Lancs.

Rochester.—A radio exhibition has
been organized by the Medway
Amateur Receiving and Transmitting
Society to “be held in the Corn Ex-
change, Rochester, Kent, from Novem-
ber 24th to 27th. In addition to ex-
hibits of a number of. manufacturers
and traders, Admiralty electronic equip-
ment will be shown. Sec.: S. A. Howell,
39, Broadway, Gillingham, Kent.

Southall.—The West Middlesex Ama-
teur Radio Club has been granted
a transmitting licence under the call
G3EDH. Meetings of the club are held
on the second and fourth Wednesdays
of eack month at 7.30 at the Labour
Hall, Uxbridge Road, Southall, Middle-
sex. Sec.: C. Alabaster, 34, Lothian
Avenue, Haves, Middlesex.

Warrington and  District Radio
Society meets on alternate Mondays at
7.30 at the Sea Cadet Headquarters,
Warrington. Next meeting, November
1st. Sec.: W. R. Murray, G3CUB, 56,
Crow Wood Lane, Widnes, Lancs.

Worksop. — Although  called  the
Swedish DX-fan Club the activities of
this organization, which has its head-
quarters in Worksop, Notts, afe not
exclusively devoted -to reports. on
Swedish stations, Particulars are ob-
tainable from Eric Good, 5, Aldred -
Street, Worksop, Notts. .

Worthing.—The Worthing Group ol-
the R.S!G.B. has been re-formed into’
the Worthing and District ‘Amateyr
Radio Club and thereby overcomes the -
limitation of its membership to
R.S.G.B. members. Meetings are held
on the first Thursday of each month at
7.30 at Oliver’s Café, Southfarm Road,
Worthing. Sec.: F. T. Tooley, 62,

Becket Road, Worthing, Sussex.
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heptode.

RIZE/

TYPES 7A8 and 7B8 are frequency changers of similar
classes, the former being an octode and the latter a
The suppressor grid (G6) fitted to the 7A8
results in higher anode impedance and increased gain.
In A.C. and car radio receivers both valves may be
replaced bty the 757, whilst in AC/DC receivers the 7A8
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Advertisements

7A8
788

?
w
[= 4
w
-
W
w
e
o
o
I
v
=
=
[~
&

must be replaced by the 1457 owing to its low heater current of o.15 amp.
In 12 volt car radios using the 7A8, replacement by type 787 will
necessilate the fitting of a balancing resistor in the heater circuit.

CHARACTERISTICS
TYPE 7A8 7B8 757*
S'H Heater Voltage 6.3 6.3 6.3 volts
Heater Current 0.15 0.3 0.3 amp.
Anode Yoltage 250 250 250  vols
s Screen Voltage 100 100 100 volts
G5H Osc. Anode
Resistor 20,000 20,000 20,000 ohms
Bias Resistor 300 300 200 ohms
Types 7A8, 7B8 Impedance 0.7 0.36 1.25 Meg.
(7A8 has G6 connected to Type 757 Conversion Cond. 0.6 0.55  0.53 mAjv
Cathode)
*Type 1457 is identical to type 757 except for its heater ratings of 12.6 volts, 0.15 amp.
VLS A2 CHANGE CHANGE OTHER WORK PERFORMANCE
EROM TO SOCKET CONNECTIONS NECESSARY CHANGE
| . Re-align Receiver,
(|47ss77 in Loctal . 12-Volt car radios
7A8 AC/DC (B8G) NO CHANGE —fit balancing NEGLIGIBLE
sets) NO CHANGE resistor in heater
circuit. See note.
Loctal
788 787 (B8G) NO CHANGE Re-align Receiver. NEGLIGIBLE
NO CHANGE

Note : (7A8 only). In !2-volt receivers where pairs of valves are connected across the 2-volt supply, the

valve connected in series with the 737 must be fitted with a 40 ohm 2 watt resistor across its heater
terminals.

BRIMAR

RADIO VALVES
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This column will then give you a quick reference index.

which they appear,
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MARCONIPHONE "/Zmperuzze” RECEIVER

Five - valve, two waveband DC/AC
“ Companion ” receiver TI5DA. Weigh-
ing only 7ilb. and small enough to

3

stand on the smallest * occasional” or
bedside table, this transportable incor-
porates an inbuilt high “ Q" frame aerial
and needs only connection to the mains to
be immediately ready for operaticn. Tts
excellent performance is enhanced by the
use of all-glass valves throughout. The

consumption figure is low, a mere
35 watts.

An icternal dropping resistor besides
eliminating the resistance type of mains
lead has thkree voltage tappings which
enable the optimum performance to be
obtained on any voltage supply between
195-255 volts DC or AC (25-100 cycles).
Hear Model T15DA at your local
Marconiphone Dealer.

M.68

SEE THE SIGNATURE ! . ON EVERY SET
acen
N HAeter o

The Marconiphone Company Limited, Hayes, Middlesex
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ELECTRONIC CIRCUITRY

Selection from a Designer's Notebook

S most readers will be
A aware, a beam switch is a
device for allowing two or

more waveforms to be displayed

simultaneously on a single cath-
ode ray tube. In the simplest

case of a two-

Notes on  beam switch the
B two signals are
_eam accepted by two
SWIt(hES amplifier  chan-
nels, and these

are connected alternately

(switched) to the deflection plates
of the C.R.T. This switching is
commonly carried out by means
of ‘“gate’’ circuits under the con-
trol of a sguare wave generator
of some sort, and the focal point
of the device, on which its success
depends, is the development of a
satisfactory switching or gate cir-
cuit.  As these gate circuits
have other applications as well,
it is proposed to devote a few
paragraphs to descriptions of
some of them.

Probably the simplest of the
gate circuits is the pentode
arrangement of Fig. 1. Here the
. signal is applied to the suppressor
grid, and the switching wave-
form to the control grid. The
switching waveform must be of
sufficient amplitude to cut the
valve off during the negative
half-cycle, and must allow the
valve to conduct—and hence am-
plify—during the positive half-
cycle. Obviously, two such valves
may be used, their anodes con-
nected in parallel, and then, if
the switching square wave is ap-
plied in anti-phase to the two con-
trol grids, only one valve will be
conducting at any instant. If, in
addition, the two valves have dif-
ferent anode currents, the two sig-
nals will appear alternately at
different standing levels, so that
the signals will appear displaced
from one another (and not super-
imposed) on the C.R.T.

Therc are wvarious ‘‘snags’’
about this circuit. The most ob-
vious of these is that the top of
the positive half-cycle of the
switching waveform must be quite
flat, because any irregularities are
subject to the full gain of the

By J. McG. SOWERBY (Cinema Television, Ltd.)

valve, and will be seen super-
imposed on the signal. Also,
when two wvalves are used in

parallel, a square waveform will,
in general, be obtained at the

anode as well as the signals. This
waveform feeds back through the
suppressor-anode capacitance to
the signal input. and this may
often be undesirable.

If, in an attempt to overcome
these difficulties, the roles of the

Fig. 1. A simple pentode “ gate *’
circuit.

two grids are interchanged, the
output waveform across R; can
feed back into the square wave
generator. Also, since both valves
are always conducting to their
screens, very thorough screen de-
coupling is needed, for otherwise
the signal from one channel can
feed across into the other. As
before the positive '‘ flat '’ of the
switching waveform may have no
irregularities, or these will be am-
plified and become superimposed
on the signals. Generally speak-
ing, this circuit, though often
useful, is only suitable for rela-
tively low switching rates.

An alternative is the use of a
hexode or other valve with two
control grids, but here the de-
signer is rather limited, as most
available valves have an undesir-
able variable-mu characteristic on
one of the grids.

An alternative and rather bet-
ter arrangement—which uses two

valves—is shown in Fig. 2. Here
the signal is applied to the pen-
tode and appears across Ry, pro-
vided the triode is cut off by the
negative half-cycle of the switch-
ing waveform. On the positive
half-cycle the pentode is cut off
by the consequent positive excur-
sion of the common cathode, and
the signal disappears. The pen-
tode is only necessary if it is de-
sired to prevent feed back of the
output across R, back into the
signal source via the grid-anode
capacitance.

There are several disadvantages
in this circuit; first, that as R,
has to be relatively large—com-
parable with Ry—considerable
negative feedback is developed
and the gain is severely limited.
Secondly, every time the stage is
switched, the pentode grid-cath-
ode capacitance has to be charged
or discharged through the signal
source, so that for high switching
rates a low-impedance driver
(cathode follower) for the signal
is essential. Nevertheless, the
writer has succeeded in switching
this circuit, using EF50 valves at
5-10 kc/s with a turnover time
so short that the ‘“ haze’’ between
two traces is practically invisible.
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Cathode-coupled two
valve ‘“gate.”’
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Fig. 2.
GREAT deal has been written

{rom time to time on thé con-
struction of devices for obtaining
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Electronic Circuitry—

a constant alternating voltage. A
typical example is the so-called
constant voltage transformer of

which various

A " Constant types are cur-
C 1 rently available
ugrenj commercl-
Circut ally. Less has
been said, how-

ever, about constant current cir-
cuits which are occasionally valu-
able. A typical application is
the supply of valve heaters at the

-0 M O
o
~N
=
o

“ Constant-current ”’
bridge circuit.

Fig. 3.

Wireless World

end of a length of cable which
may vary in length according to
conditions of use, so that the
total resistance of the circuit is
subject to variation.

Fig. 3 shows a rather neat type
of constant current device in
which Z, is the load impedance
subject to variation, and through
which a constant current is re-
quired. If this circuit is analysed
and resistive losses in the induct-
ances L, and condensers C, are
assumed zero, we find that
the load current I, is given by

<

1
b, = < where X=X.=X =re-

actance of L or C at the fre-
quency of the applied voltage
(usually 50 c/s).

Thus we see that the current is
independent of the load imped-
ance. A similar circuit requiring
a centre-tapped transformer is
shown in Fig. 4. As before,

E
=2 < where Xp =X =X.
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Of course, losses in the induct-
ances—which are often iron-cored
—destroy the independence of

‘ \

g |

@su%?cﬂv ZL‘”“?;—
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= N

Another ¢ constant-
current’’ circuit.

Fig. 4.

load current and load impedance.
Nevertheless, a very considerable
measure of current stabilization
can be obtained in practice over
a limited range of variation of
load. In using this circuit, care
must be exercised in the choice of
components, because if Z. is acci-
dentally open-circuited, the volt-
ages across L and C will rise enor-
mously in an attempt to force the
rated load current through the
accidental infinite impedance.

MANUFACTURERS'  PRODUCTS

E.H.F. Co-axial Connectors

’I‘IIE Plessey Company have intro-
duced a range of concentric-
type connectors which have been
designed primarily for use at the
extra high frequencies up to 15,000
Mc/s. These connectors, which are
mainly for joining and terminating
coaxial cables of between 70 and 8o
ohms impedance, are available in
two styles, major and minor.

Each series contains four types,
described as free straight, free right-
angle, bulkhead mounting and panel
mounting. Male and female ver-
sions are available in each type, and
to avoid confusion both inner and
otter conductors of a particular con-
nector assembly are either both
male or both femnale and both pat-
terns are interchangeable.

An adaptor is available to permit
inter-coupling between the major
and minor series and, like the actual
connectors, this coupler is designed
to maintain the correct impedance
of 70 to 8o ohms at the junction.

The major series, which are suit-
able for use up to 5,000 Mc/s, take
B.I.C.C. Types CWF81 and SAF78,
also Uniradio 18 cables, while the
minor range take the Type 1B1/
75C/21-4M cable in the same make
and are intended for use at fre-
quencies up to 15,000 Mc/s.

Adaptors to junction cables to
waveguides are included and all

connectors and adaptors are -pre-
cision machined from brass and
given a burnished silver finish.

(Top)

Plessey male and female
panel-mounting E.H.F. connectors
and (below) the free right-angled
pattern.

The panel mounting types in the
major series are suited for signal,
video and intermediate frequency
circuit connections in television
sets.

New Television Recetvers

A PICTURE size of 83inx6%in
on a 10in diameter tube is a
noteworthy feature of the Model 912
recently introduced by A.C. Cossor,
Highbury Grove, London, N.5. The
tube includes an ion trap to protect
the screen from heavy ion bombard-
ment. A cathode-follower video
amplifier and automatic linearity

control are features of the circuit.
The set is housed in a console cabi-
net 33}inx18inx23in and costs
£78 15s including tax.

Two new television receivers have
been introduced by Philips Electri-
cal, Century House, Shaftesbury
Avenue, London, W.C.2. The Model
383A is a table model for vision
and sound with a ¢-in tube, and
the Model 663A with 12in tube
is a console incorporating a 7-valve
all-wave receiver for broadcasting.
The price of the Model 383A is £61
14s 5d and of the Model 663A, £110
45 4d, both prices include tax.

New Rotary Switches

RANGE of 12- and 18-way
plate-type switches, available
as single units or as ganged assem-

E—————— S

Taylor single-pole nine-way
rotary switch.
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blies, has been introduced by Taylot

Electrical Instruments, Ltd., 419-
424, Montrose Avenue, Slough,
Bucks.

The fixed plates measure about
14in in diameter and have contacts
arranged in two rings, the outer
being the point contacts and the
inner the selector pole, or poles.
Contact is made by means of split
wiper arms secured to a bakelite
disc fixed to the spindle.

A 12-way plate can be assembled

to give combinations of from 1-pole -

12-way to 4-pole 3-way and any
number up to four plates can be
built up as a ganged assembly.

A range of combinations up to
3-pole 6-way or 4-pole 4-way is
available with the 18-contact plates.
All contacts are of generous size and
silver plated to ensure a low contact
resistance.

Television Scanning
Equipment
OMPONENTS for the Wireless
Worid Television Receiver have
been submitted by Handy-Parts, of
226 - 228, Merton
Road, South
Wimbledon, Lon-
don, S.W.19. They
comprise a line-
scan  transformer
and a deflector-
and focus - coil
assembly. The
latter consists of

Handy-Parts line-
scan transformer
and focus- and
deflector-coil
assembly.

the line- and frame-deflector coil
yoke and the focus coil mounted on
a bracket. The focus coil is spring-
mounted for ready adjustment.

The parts are made to the pub-
lished specification, with the excep-
tion of the focus coil which is of
different construction. They have
all been tried in the original model
of the receiver, however, and were
found to be entirely satisfactory.

The line-scan transformer is priced
at £3 10s and the focus- and deflec-
tor-coil assembly at £6 6s. The
focus coil is available separately at
37s 6d, the line coils at 25s and the
{frame coils at 30s.

New Plastic E.H.F.
Insulator

OLYTETRAFLUORO-
ETHYLENE, or P.T.F.E. as
it will doubtlessly be known, is a
new plastic material having excep-

Wireless World

tionally good R.F. properties,
especially at the extremely high

frequencies. It is virtually non-
hygroscopic, unaftected by the
common corrosive acids, alkalis

and oils, and does not soften with
application of heat. It has a low
coefficient of ex-
pansion.

When moulded it
has a whitish
opaque appearance,
feels slightly waxy
and possesses con-
siderable flexibility,
especially in thin
strips or film.

Radio com -
ponents having
P.T.F.E. as the
insnlation are
being made by British Mechanical
Productions, Ltd., =21, Bruton
Street, London, W.1. They con-
sist principally of miniature valve
holders such as the B7G, C.R.
tube holders, co-axial cable con-

nectors and various types of in-
sulating connectors for hermetically
sealed components.
category are

In the last-

mentioned included

connectors for use in pressurized
aircraft cabins. .

It is claimed for the new B7G
valve holder that, as the mouldings
can be produced to very close
tolerances and the material has a
certain amount of resilience, damage
to valves from cracked bases is
virtually unknown.

145-Mc/s Tuning Unit

HIS unit consists of a small
butterfly-type variable capaci-
tor. a hairpin-shaped single-turn coil
and a coupling loop assembled on a
single bracket. It is intended for
the new amateur band of 145-146
Mc/s and can be used as a local
oscillator circuit for a V.H.F. super-
het or convertor, as an inter-stage
R.F. coupling or as the tank circuit
in a 145-Mc/s transmitter.
When used in an oscillator it
would seem advisable to anchor the
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far end of the hairpin inductor to
an insulator, as at these very high
frequencies the slightest vibration
can cause very bad frequency flutter.

The hairpin loop fitted is 6in long
It is secured to
capacitor by

and spaced {in.

the small clamps

Eddystone hairpin tuning
assembly for 145 Mc/s
equipment.

which allow easy adjustment for
length.

The coupling loop is supported on
a sub-bracket which can be removed
from the main bracket and mounted
separately if required. Adjustment
of the coupling can be made by
bending the loop towards or awa
from the tuned hairpin. :

Wide spacing (0.052in) is used in
the capacitor and as the flashover
voltage exceeds 1,500 R.M.S. no
special precautions are needed when
the unit is used as the tank circuit
in a 145-Mc/s transmitter with
anode modulation. The maximum
capacitance is about 4pF, but this
is more than sufficient to cover the
full 145-Mc/s band when it becomes
available. ’

All the metal work, except the
bracket, 1s heavily silver plated and
ceramic insulation is used through-
out, .

The makers are Stratton and Co.,
Ltd., Eddystone Works, Alvechurch
Road, West Heath, Birmingham,
31, and the price is 17s 6d.

«RADIO VALVE PRACTICE

AY
HIS booklet is intended to act
as a link between the valve
maker and the valve user:
specially addressed to designers.
The contents comprises largely
categorical information on subjects
about which most of us are some-
what vague. For instance, what is
the permissible variation in heater
or filament voltage in relation to the
rated voltage? Why is it considered
undesirable to mount a valve up-
side down? What are the appro-
priate precautions against micro-
phony? < ’
The answers to these and many
other questions are given in ‘‘ Radio
Valve Practice,”” copies of which
are obtainable free by bona fide
valve users from The British Radio
Valve Manufacturers’ Association.
16, Jermyn Street, London, S.W.1.
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ELECTROMAGNETIC UNITS

HE decision of the National
Physical Laboratory to
implement on January 1st,

1948, the reconmimendation of the
International Committee of
Weights and Measures of 1946, by
reverting from the so-called ‘‘in-
ternational ** electrical units to
units based on the absolute system,
brings to the foreground the ques-
tion of the units and definitions of
the electrical quantities. But
apart from this topical interest, a
knowledge of the history of the
electrical units is important in
understanding electrical theory.
The logical interdependence of the
definitions forms a kind of skele-
ton work upon which electrical
theory can be supposed to depend.
More than one of the issues which
provide perennial difficulty and
discussion among students are
settled unequivocally by referring
to the definitions of electrical
quantities. An example of this is
given at the end of this article.

The relation between the elec-
trical units is complex, partly be-
cause they were originally framed
by physicists whose needs in this
respect were different from the
needs of engineers, and partly be-
cause the modifications imposed
by engineers have not always been
happy ones- In fact, it is difficult,
even for those who have the will
to do so, to absolve the engineers
completely from the charge of
short sight or of haziness about
fundamental theory in the estab-
lishment and use of the practical
units.

Unit of Current

The relations between the units
are displayed in the diagram
opposite. The starting point is
the absolute electromagnetic unit
of current, placed in a double
border at the top left-hand corner
of the diagram. This is defined
as the current which, flowing in a
circular coil of one turn and of one
centimetre radius, -exerts a force
of 2r dynes on a unit magnetic
pole placed at the centre, or as

the current which, flowing in one -

centimetre of the arc of such a

coil, exerts a force of one dyne

on a unit pole placed at the centre.
There—  “*her ways of framing

Wireless Worid
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Reasons Underlying Recent Changes
in Accepted Standards

By GEOFFREY STEDMAN, B.Sc.

this definition to avoid the objec-
tion to the above forms that they
rely upon unrealizable circuits.
One such form is that unit current
is the current which, flowing in
any circuit, produces the same
magnetic field as a magnetic shell
of unit strength and whose con-
tour is the circuit. All these
forms, and others to be met with
in the textbooks, can be shown to
be mere mathematical variants of
the same definition.

Having fixed in this way the
size of the absolute unit of cur-
rent, all the other absolute quan-
tities are defined in terms of it and
of familiar mechanical quantities.
Thus there need be, and in fact
is in the absolute system of units,
only one primary electrical quan-
tity. The way in which the other
absolute quantities are derived
from the unit of current is indi-
cated in the diagram by the notes
on the links connecting them to
the unit of current. Thus an
absolute unit of charge is con-
veyed by one absolute unit of cur-
rent in one second, and one
absolute unit of potential differ-
ence exists between two points if
one erg of work is done by or
against the electrical forces when
one absolute unit of charge is con-
veyed from the one point to the
other. The absolute unit of resist-
ance is defined from the familiar
relation ‘‘resistance is the ratio
of potential difference to current’’
which is often referred to as Ohm'’s
Law. The statement is not a law,
but a definition of resistance, and
one absolute unit of resistance re-
quires one absolute unit of
potential difference to pass one
absolute unit of current through it.
Ohm’s Law specifies the con-
ditions (nature of conductor, tem-
perature, etc.) under which the
resistance, defined in this manner,
is independent of the current
through it. All the other absolute
units (of capacitance, inductance,

etc.) are derived similarly from
the absolute unit of current, but as
the relations between the various
systems of units can be displayed
without considering these, the
diagram has been extended no
farther vertically.

It is important to notice that
nearly all the precision measure-
ments of electrical technology,
with potentiometers and bridges,
are methods of comparing cur-
rents or potential differences or
resistance. To find the absolute
value of any electrical quantity
involves measuring it in terms of
the absolute unit of current, or
comparing its magnitude with a
standatd whose value has been so
measured. It is by way of a re-
minder of the fundamental posi-
tion of the absolute unit of current
in this respect, that the tangent
galvanometer and the Kelvin
ampere balance figure so largely
in a course of academic physics.
In practice, the accurate measure-
ment of a magnetic field pre-
sented formidable difficulties up to
a few years ago. The British
Association, therefore, sought to
set up material standards of cur-
rent and resistance which would
be more convenient to realize,
and also to measure these stan-
dards in terms of the absolute
units. While they were doing so
they decided to- allocate special
names, derived from the nhmes of
illustrious scientists, to multiples
or submultiples by certain powers
of ten, of the absolute units.
The reason for the last decision
was certainly inadequate, and one
can only suppose that it was the
prestige of the British Association
that was responsible for an Inter-
national Conference in 1881 in
Paris adopting the B.A. nomen-
clature, and adding other names
derived in the same way for the
so-called practical units. The
multiples of the absolute units are
given in the second column of the
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