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MONTHLY COMMENTARY :
Spreading

HERE has been much talk of late on extend-
ing our television service to cover more of
the country, but regrettably few signs of

anything that seems likely to produce rapid and
tangible results. But unless something is done
quickly to give us nation-wide coverage, it will be
increasingly hard to convince overseas customers
that this country, which was the first to inaugurate
- a regular television service, still has, in fact, the
necessary ‘‘know how’’ to design and manufac-
ture television equipment. Our present service of
one station in operation and another due to open
in the autumn seems insignificant alongside the
almost astronomical figures given in the recently
announced American allocations.  Without a
flourishing home industry, British television must
eventually sink to a position of insignificance.

HOVVEVER, there are a few gleams of hope.
The increase of television coverage has been
debated at some length in Parliament, though
primarily from the somewhat limited point of view
of providing Scotland with a service. We were
glad to see that several Members—and Scottish
ones at that—admitted the subject of the debate
should have been ‘‘Television for Britain.” In
our view, the fundamental organization of our
whole broadcasting system is such that it cannot
properly be considered on a narrow regional basis.
This is particularly true of television, where the
linking network of radio links or r.f. cables must
be integrated from the centre. Programme costs
are so high that independent stations, depending
entirely on their own sources of material, can
hardly be expected to survive economically. It
would be a pity. if * pressure group’’ tactics were
allowed to upset plans for orderly and rational
development. . :

Although the usefulness of the debate was to

some extent'marred by what we may call, without
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Television

affront to Scotland, somewhat extraneous matters,
one or two points of importance came to light.
The Assistant Postmaster-General expressed the
Government’s sympathy with proposals to extend
the service and went on to say that the matter was
really the responsibility of the B.B.C. After the
end of this year there would be no bar on the
extension of television and the B.B.C. will be free
to use its very considerable financial resources for
this purpose. Any hopes that may have been
raised by this reassuring pronouncement were
somewhat dashed when the Asst. P.M.G. went on
to say that restrictions on capital expenditure might
cause delay, and television was regarded as being of
low priority.

Wireless World is, of course, biased, and can
think of other national activities at present flourish-
ing which should enjoy a much lower priority. Be
that as it may, it seems a pity that the start in
television which we won should be lost through
unwillingness to allot a trivial part of our national
resources to its development.

A MORE cheering, though perhaps not highly

significant, piece of news comes from the
C.C.I.R. conference at Zurich in the shape of a
report—without any details—that France has
agreed to adopt the British standard of 405 lines
(in place of 455 lines). It is not yet clear if this
is to be an arrangement of long duration or merely
an interim measure to be adopted until the pro-
posed 819-line French standard is adopted. Either
way, it is at least a step in the right direction. The
burden of programme costs is a heavy one for a
war-impoverished Europe, and anything that
makes possible international exchanges is to be
welcomed. Wireless World considérs the British
4o5-line standard to be the most practical one for
Europe, and we hope it is now to be given a chance
of proving itself on the Continent.
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INTERMEDIATE FREQUENCY

WHEN the new frequency
allocations were published*
_ last year, it became ap-
parent that the popular inter-
mediate frequencies of 456 and
465 kc/s would no longer be
suitable, as they would cause
interference whistles, of the type
peculiar to superheterodyne re-
ceivers, to occur on channels
allocated to the B.B.C. The matter"
was then investigated more fully
with a result which is rather
startling.

The whole problem centres
around the commercially pro-
duced simple superheterodyne re-

New and Serious Interference Problem
By G. H. RUSSELL, (Vidor Ltd.)

different ways, upon checking a
number of different models of
various manufacture it was found
that only three types were liable
to cause -serious interference.
These are (1) if. harmonic; (2)
second channel, and (3) oscillator
second harmonic. Very generalized
figures of interference inputs re-
quired to produce quite annoying
whistles are: second channel
m.w., 20-30pV ; second channel

wave band 525-1605 ke/s, and the
large increase of aerial power per-
mitted in many cases.

The B.B.C.- have been granted
the use of one long-wave channel
(200 ke/s, Light Programme,
Droitwich, 400 kW), and fifteen
medium-wave channels, of which
two are for European broad-
casting (1295 ke/s, Ottringham,
150 kW, and 1340kc/s, Crow-
borough, 150 kW). Another two
are low power (2 kW maximum,
International Common Frequency

500 — -
490 // channels referred to as I.C.F. in
480 2 this article). The remaining chan-
470 nels are to be used as shown in
460 Table 1 on the opposite page.
450 The available band for inter- .
(e mediate frequency use is 300-500
= 440 - . .
S 45 = ke/s, and it would obviously be a
~ N N . ..
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changer which is the type used by
the majority of listeners in this
country to-day. Although this
type of receiver is susceptible to
whistles produced in a nmumber of

* See Wireless World, Nov., 1948,

FREQUENCY (kc/s)

Lw., 1-2 mV; oscillator second
harmonic, 30-40 mV. The position
will be aggravated under the plan
because of the extended medium

\

very tedious process to work out
arithmetically the effect of differ-
ent intermediate frequencies on
the interference possibilities be-
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ND THE COPENHAGEN PLAN

tween these sixteen channels. The
problem was therefore attacked
by means of the accompanying
graphs, which deal with the three

used in the same way; the channel
interfered with is read off the
vertical scale and the interfering
channel read off the horizontal

main causes of whistles mentioned scale. Here again, pairs of dotted
TABLE I
647 ke/s  3rd Programme (Burghead, 15; Droitwich, 120; Stag-
shaw, 15; Westerglen, 15.)
692 ke/s North Home Service... (Moorside Edge, 150.)
809 ke/s  Scottish Home Service (Burghead, 100; Dundee, 5; Redmoss,
20; Westerglen, 100.)
881 ke/s  Welsh Home Service... (Aberystwyth, 5; Penmon, 20 ; Washford,
150 ; Wrexham, 5.)
908 kc/s London Home Service (Brookman’s Park, 150.)
1052 ke/s  West Home Service . (Hartland Point, 10 ; Start Point, 150,)
1088 kc/s  Midland Home Service (Droitwich, 150 ; Norwich, 20.)
1151 kc/s  North and Northern Treland Home Service (Carlisle, 5; Lisnagarvey, 100; London-
derry, 5; Stagshaw, 100.)
1214 kc/s  Light Programme (Ayr, 5; Brookman’s Park, 60 ; Burghead,
20; Dundee, 5; Ilsnaga.rvey, 10;
Londonderry, 1; Moorside Edge, 58;
Plymouth, 2 ; Redmoss, 2; Redruth, 2;
Stagshaw, 10 Westerglen 50.)
1457 kc/s  West Home Service ... (Bartley, 60 ; Clcvedon, 60.)
1546 kc/s  3rd Programme (London, 20 ; and 21 transmittersof 2 or 5

kW each serving most of the large towns.)

Figures refer to maximum aerial powers usable under the Plan.

above, and should present no
difficulties when used correctly.

Figs. 1 and 2 deal with 2nd and
3rd if. harmonic interference
respectively; the diagonalsolidline
should be used to determine the
central frequency upon which the
interference will - appear, and
the chain lines, the {requency

- band which the interference will
cover.

Dotted verticallineshavealready
been drawn in, each pair represent-
ing one B.B.C. carrier plus its
sidebands. Where these cut across
the area between the chain lines,
this section has been shaded in, and
the intermediate frequencies which
will cause whistleson any particular
station can be read off the vertical
scale from bottom to top of the
shaded area. As an example of
each, any i.f. between 449'5 and
458-5 kc/s will produce whistles on
London Home Service channel,
908 ks, Fig. 1; any i.f. between
4016 and 4076 kc/s will produce
whistles on Light Programme
channel, 1214 kc/s, Fig. 2.

Figs. 3 and 4 deal with second
channel interference appearing on
long wave (140-300 kc/s) and
medium wave (500 to 1,000 kc/s)
respectively. Figs. 5 and 6 deal
with second oscillator harmonic
interference appearing on medium
wave (500 to 650 kc/s) and long
wave (140-300 Kkc/s) respectively.
These last four graphs are all

cies whose lines cross a shaded
area were to be used as the if.
of a receiver, whistles may be
expected on the vertical scale
channel caused by the corres-
ponding channel on the hori-

zontal scale. Note that in the case
of oscillator second harmonic
interference, the sidebands of
the interfering transmitter are
+ 4.5 ke/s, and in the case of
second channel interference -
9 kc/s.

Examples of these are as follow

Fig. 3: any if. between 345
and 363 kc/s will produce second
channel interference on 200 kc/s
Light Programme channel from
908 kc/s London Home Service
transmitter.

Fig. 4 : anyi.f. between 337 and
355 kc/s will produce second chan- -
nel interference on 647 kc/s 3rd

lines have been drawn in to repre- Programme channel from 1340
sent each carrier plus its side- kc/s European Service trans-
bands, and, where a pair of vertical mitter.
INTERMEDIATE FREQUENCY (kc/s)
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FREQUENCY OF INTERFERING SIGNAL (ke/s)

Fig. 3.

Second channel interference on Lw.

Dotted horizontal lines rea

present wanted transmitter carrier plus sidebands, dotted vertical lines

" unwanted signals.

Any i.f. cutting across shaded position may be expected

to produce interference on wanted station caused by unwanted station to
which shaded position refers.

lines cross a pair of horizontal
lines, that area has been shaded
in, The diagonal lines represent
intermediate frequencies plotted
at intervals corresponding to
tokc/s, and, if any of those frequen-

Fig. 5: any if. between 300
and 321 ke/s will produce oscillator
second harmonic interference on
647 kc/s 3rd Programme channel
from 1594 kc/s I.C.F. transmitter.
(Although this is hardly likely to
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Intermediate Frequency and the

Copenhagen Flan—
occur owing to the extremely
low power used on this channel,
it has been used to illustrate
ths example).

Fig. 6 : any i.f. between 485 and
500 ke/s will produce oscillator
second harmonic interference on
200 kc/fs Light Programme
channel from 881 kc/s Welsh
Home Service transmitter.

The results obtained from these
graphs were summarized and put
into a table as shown in Table IT
below.

This table should be used in
conjunction with the one giving
the geographical positions and
aerial powers of the transmitters
referred to above, as interference
between stations can only become
serious where the receiver is
working in the strong field of the
local station (interference source),
and the transmitter working on
the affected channel is relatively
distent. )

The startling result mentioned
in the first paragraph now becomes
apparent. It is, that although an
intermediate frequency can be
found that will give reasonable
freedom from whistles on local
stations in any one part of the

Wireless World

countyy there is no i.f. that will
do this for the whole country.
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There are, of course, methods of
overcoming this state of affairs:
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Fig. 4. Second channel interference on m.w. Use as Fig. 3.

into account any interference
that might be caused by powerful
continental stations close to Great
Britain.

TABLE II

Interference Source

Cause

R I.F. 3fd harmonic

331~350

© 497—500

Intermediate
Frequencies Channel Affected
Eliminated
(ke/s)
300—303-6 | 908 ke/s (London)

- 300—313 200 ke/s (Light)

1 300—315 200 ke/s (Light)
300—310 692 ke/s (North)
310—327 908 ke/s (London)
310—328 647 ké/s (3rd)

809 kc/s (Scotland)
315—333 647 ke/s (3rd)
{ 692 kc/s (North)
323—340 881 ke/s %Wales)
332—350 200 ke/s (Light
341-5—350-5 692 ke/s (North)
647 kc/s 3rd)

3

359.6—363-6
3569—377 809 ke/s Scotland)
373390 692 lkc/s (North)’

380-6—386-6 | 1151 ke/s (N.W. and N.1.)
385430 200 ke/s (Light)
400-—409 809 kc/s (%cotland)
395—413 647 kc/s (8r

401-6—407-6 | 1214 ko/s (nght)
417130 692 ke/s (North)
417—435 200 kc/s (Light)

428 6—434-6 | 1295 ke/s (European)
4 6—445 881 kc/s (Wales)
+34-—452 200 kc/s (Light)

443-6—449-6 | 1340 kc/s (European)
440—458 647 ke/s (3rd)

449-5—458-6 908 ke/s (,ond()n)
455-500 | 200 ke/s (Light)

465—186 200 kc/s (Light)
482.6—488 6 | 1457 kc/s (West)

485—500 200 ké/s (Light)
491.6—1497:6 | 1484 ket (1.C.F.)

200 ke/s (nght)

809 ke/s (Scotiand)
692 ke/s (North) -~
1295 ke/s (European)

1546 ke/s (3rd)

1457 ke/s (West)
1295 ke/s (European)
1340 ke/s (European)
1546 ke/s (3rd)

881 kc/s (Wales)

1340 kc/s (European)

908 ke/s (London)
1546 ke/s (3rd)

1457 kéfs (West)

809 kc/s (Scotland)
1457 ke/s (West)
1544 ke/s (3rd)

1002 kefs (West)

1088 kc/s (Midland)
1546 ke/s (3rd)

881 kcfs (Wales)
1151 ke/s (N.W. and N.L.)

908 kc/s (London)

1214 ke/s (Light)

- Osc. 2nd harmonic

2nd channel

2nd channel

2nd channel

1.F. 2nd harmonic

2nd channél

2nd channel

2nd channel

2nd channel

2nd channel

L.F. 2nd harmonic

2nd channe]

I.F. 3rd harmonic

2nd channel

I.F. 3rd harmonic

2nd channel

2nd channel

L.F. 3rd harmonic

Osc. 2nd harmonic
LF. 2nd harmonic

2nd channel

[.F. 3rd harmonic

2nd channel

2nd channe}

[.F. ?rd harmonic

L.F. 2nd harmonic

2nd channel

LF. 3rd harmonie

2nd channel

[.F. 2nd harmonic

Ose. 2nd harmonic
2nd channe)

I.F. 3rd harmonic

Osc. 2nd harmonic
L.F. 3rd harmonic ~
2nd channet |

(2) by using a higher if. (e.g.,
2.1 Mc/s) or (3) by breaking away
from the superheterodyne and
using a t.r.f. or Synchrodyne type
of receiver. From a manufac-
turer’s point of view these must all
be rejected: (1) because of cost,
(2) because the higher i.f. would
cause selectivity troubles, making
it imperative to use more tuned
circuits which would therefore
involve higher costs again, and
(3) because for many years to
come the superheterodyne will
be the first favourite of users, on
the grounds of its cheapness,
sensitivity, selectivity and ease
of handling.

A Solution

The writer favours a solution,
which unfortunately seems doomed
from the start because of all sorts
of obscure reasons, such as ira-
dition, prestige, a ‘ status quo "’
attitude of mind, international
agreements and even possibly
foreign policy ! This solution is,
that the Light Programme trans-
mitter be taken off the long wave-
band and moved to (say) the
647-kc/s channel. One European
Service station is moved to take
the place of the Light Programme
on 200 ke/s, thus leaving a vacant
channel on 1295 kc/s, which would

«
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make it possible for all the
transmitters below this frequency
to move progressively upwards :
e.g., 3rd Programme to 692 kc/s,
Northern Home Service to 809 kc/s,
etc. The disadvantage of doing
this would be to reduce the non-
fading area of the Light Program-
me transmitter from about 400
miles radius to some 120 miles.

The advantages are well worth
consideration ; dispensing with
home broadcasting on long waves
would be a good opportunity
to commence a gradual process
of elimination of the long wave-
.band from our receivers. This
would enable cheap single-wave-
band receivers to be produced,

Wireless

World

any chance of oscillator radiation
causing interference with neigh-
bouring receivers. For example,
the oscillator of ‘a receiver using
an if. of 467 kc/s and tuned to
692 kc/s would radiate a signal
on 1159 ke/s, so causing an 8-kc/s
beat note to be heard on a
neighbouring receiver tuned to
1151 kefs. An if. of 475ke/s
would probably be the safest
choice. The alternative seems to
be the outrageous proposition,
which has been made in certain
quarters, that receivers should
be manufactured with different
intermediate  frequencies for

INTERMEDIATE FREQUENCY (kels)

325

663-kc/s Northern Hore Service
transmitter.
rejected on the grounds that it is
obviously not a commercial pro-
position, and the second because
the alternative intermediate fre-
quencies for different areas would
probably be too widely separated
to be covered by a conventional
i.f, transformer. Furthermore, it
is hardly desirable that new .
receivers should be interfered
with. Even if these difficulties
could be overcome, it would
still be a rather awkward process,
as a very different if. would
require different padding con-
densers in the oscillator circuit ;
this is too ridiculous to contem-
plate under mass-production con-

660 SLLLLS PP h"’: ditions.
OO s o —1-t-F-PA27 i 53 The Copenhagen Plan appears
3t to have been based on political
SO A= T =TT T L L L A, expediency, rather than technical
630 7Y necessity, and as'such is a failure.
620 AAI10Y Already, seven countries have
610 74 2 denounced the Plan, and will
5 6 /'/ 7 therefore not abide by it ; seventeen
£ 0 Y / . have made reservations regarding
¥ 580 4 597 it and two have been allocated
g 570 e 97 frequencies without even having
2 seo (4 } representatives at the Conference.
“ ss0 4 ; It is doubtful whether the Plan
540 4 ! can be amended at this late
530 ) stage, but we should at least try
1 ’
» e | 11% Fig. 6. Oscillator second harmonic
e | e interference on l.w. Use as Figs.
5m)cacoo‘:cwoo¢=c>c>oIoooo 34and5_
£8%858333888585388¢8¢% ’
FREQUENCY OF INTERFERING SIGNAL (kcfs) INTERMEDIATE FREQUENCY {kcfs)
Fig. 5. Oscillator second harmonic 100 LSPEPLLSPPE P
interference on m.w. Use as Figs. :
3and 4. 290
280
or alternatively the cost saved 270
could be put into making receivers 260 .
with either improved pre-selection 250
or improved audio stages. The T w0
problem of ‘coverage is not in- £ 0
surmountable, as more low-power 5 220 /
: . g
synchronized transmitters placed £ piokdodod-dot oA
at strategic points could make up € ool Licwt / x
for any deficiencies. Our broad- oL T i
casting system has always been 150 s 7 :
based on the 200-kc/s transmitter, 180 9% i
but there is mo need for it to 170 7 ov THE
continue to do so. After all, the 160 S = }3}// 2 mE
Americans have got on very well 150 54T %5/’,‘ 3 EnH |:§ -
without the long waves, and they o = e s et s e e 2288
S YT ECEISIRFNERR S w @@ w & o &g 08 297

probably get fewer complaints
regarding fading than we do.

Should this. suggestion be
adopted, it would allow any if.
between 467 and 478 kc/s to be
used with confidence, although
care should be taken to minimize

FREQUENCY OF INTERFERING SIGNAL

different areas, or that the if.
should be altered by the retailer
concerned, as is done at present
in certain areas served by the

r(kcls)

to attain as good a broadcasting
service in this country as possible,
without placing the burden on
the manufacturers.

The first must be
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VALVE MEGCOHMMETER

Linear Scale : Readings Independent of Battery Voltages

By W. H. CAZALY

EASUREMENT of resis-
M tance to an accuracy of,
say, 2 or 3 per cent. over

the range of 5,000 ohms to 5 meg-
ohms, which includes most of the
values met with in radio apparatus,
presents certain difficulties that
are not satisfactorily overcome in
simple self-contained instruments
having one or more resistance
measuring ranges. There is not
room in the cases of such instru-
ments for high-voltage batteries ;
nor, normally, is the basic indicator
sufficiently sensitive to give clear-
cut indications of high resistance
values over more than half the
scale, the shape of which is
extremely non-linear. It is true
that most resistance values speci-
fied are of wide tolerance (e.g.209%,),

but occasions are becoming more -

frequent when close approxima-
tions are desirable.

There are three possibilities.
One is to employ in a separate
ohmmeter the almost standard
circuit now in use in most multi-
range test instruments, but to
incorporate a very sensitive indica-
tor (say a Ioo micro-amp. meter)
and a battery up to 100 volts,
However, the grave objection
remains of extreme non-linearity

of scale shape, and such an instru- .

ment gives only rough indications
over the bottom half of the scale—
the region of indication of the
highest wvalues, which is most
needed. A second possibility is
to use a bridge. This requires a
very sensitive galvanometer for
balance indications, and either a
very accurate potentiometer of
wire-wound high-resistance con-
struction, -or an accurate high-
resistance box and ratio arms and
a fairly high energizing voltage,
together with reasonably skilled
operation, It is good for laboratory
use but is not very suitable for
general purpose workshop measure-
ments and fault tracing. The third
possibility is to employ a true
potentiometer circuit with a high-
impedance valve-operated indica-

tor, on the lines of a recent
article.* ) s

As will be shown, such an instru-
ment can be designed to have
practically linear scale shape, to
be very simple to operate, and to
be light, portable and easily
maintained in good order. The
order of accuracy that can be
expected is about 29 and is
dependent only on the accuracy of
construction of the potentiometer
circuit; it is independent of
energizing voltage variations with-
in wide limits and of changes in
valve characteristics. Indication
is given by any uncalibrated milli-
ammeter of up to about 2 or 3 mA
full scale deflection, or a centre-
zero indicator of similar sensitivity.

Potential Divider
Application of the principle
involved is shown in basic form in
Fig. 1(a). If a voltage V, is
applied across R, and R, in
series, then
R,
— Vv
Rl _,_ R2 S/Vl
If the ratio V,/V, is kept con-

A v,

"]

above the slider is called R, and
the portion below it R,. The ratio
V,/V, is a constant, let us call it
a. Then

R, + R,

Rx + R, + R, °
and
R2=‘1(RX+R3‘|‘R4) _st)
1
Thus R, is a linear function of
Rx when ¢, R; and R, are con-
stants. When Rx = o0 and R, =
o—i.e., when the test resistance is
zero and the slider on R, is at the
bottom of R, or the top of R,—
a(R; + R,) =R,

aRy =R, — aR,

Ry(1 — o) = aR,

R, = aR,
I—a

Dividing top and bottom of the
right-hand side of the equation by
a, we have

Ry
R4~Ia_I .. o (2)

When the slider on R, is at the
top of Ry, R, =R, We then
have, from (1)

Ry + R)1 — a
R Bt RiC=9)

The complete circuit diagram
of a practical form of the megohm-
meter is given in
Fig. 2. A mains-
driven version is
of course pos-
sible; further-
more, the use of
alternating ener-
gizing voltage
opens possibilities
of employing

Fig. 1. Basic

(a)
stant, any increase of R, must be
accompanied by an increase of
R, The value of R, is thus a
measure of the value of R,.

In Fig. 1(b), the voltage V, is
applied -across a potentiometer
circuit consisting of a resistance
under test, Rx, in series with a
potentiometer Ry and a fixed
resistance R,. The portion of R,
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potentiometer cir-

(b) cuit.

the device for the measurement of
reactance and impedance as well
as resistance. Confining the dis-
cussion, however, to the use of the
device for measuring high resist-
ance, it is probably more con-
venient to construct in battery
form, unless the instrument is
likely to be in very frequent use—
as it might be in a service depart-
ment. Since the h.t. voltage
" required is from 45 V to 100 Vv,






