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Super Poweron L.ong Waves

This concludes Lieutenant Wenstrom's presentation of his case for long-wave

broadcasting. He has pointed out the

offer and also the problems involved—with

ET us assume that the next
stage of lomg-wave broad-
casting will begin with the
gradual extension of long-

wave stations, which should be put
in operation at intervals until the national long-wave chain is
complete,  When the last transmitter is finished practically
evervone in the United States should have available a 200 ke
signal of 1 millivolt per meter or better—a signal at least ten
times as strong as most rural listengrs have heen accustomed (o
in the past. The ordinary listener should here enter a ficld
which has previously attracted mainly the experimenter. The
demand for custom-butlt adaplers and tuners should show a
marked rise—so marked, in fact, thalt costom builders may not
be able to keep up with it. At this stage mass production of
tuners and adapters might enter the seene, A demand shoalkd
arise for custom built combination reeeivers, tuning to both
the 200 ke. band and the present hamd,

The design of such combination reéceivers presents few diffi-
culties. To cover the present broadeast band, having limits of
frequency ratio about three-to-onc,

By Lieut. W.

ParT THREE

advantages which such a system would

some suggested solutions

tinet techmieal advantage in the
matter of selectivity, In the long-
wave case the carrier frequency is
lower in relation to audio frequen-
cies,  This means that for a re-
ceiver of given selectivity there is less 1:L:l;1'mg.h of sidebands,
Or putting it the other way around, for a given standard of
guality (harmonic transmission) the long-wave receiver is
mare selective. This effect, which has been pointed out by
Profezsor N, 1. Adams of Yale University, is still another tech-
nical argument for the leng-wave system,

As for long-wave requirements in the matter of sensitivity
or overall radio frequency gain, they should also be less rigor-
ous than present design standards., Today we consider that a
broadeast receiver should show gain in the neighborhood of 70
dly., which 35 aclually represented by ahout three cfficiently
coupled screen-grid amplifiers,. The probability is that, due to
the high power recommended and consequent high signal levels,
less gain will be ample for long-wave tuners. AL any rate, long
wave radio amplification will be comparatively easv.  Aperi-
odic transformers will be more cffi-

H. Wenstrom

variable condensers are required
which can tune through a capacity
ratio of about mine-to-ome. Az even
a very wide band between 1000 and
2000 meters entails a frequency ratio
of only two-lo-one, standard con-

cient, amd even resistance-coupled
radio frequency amplification may
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denzers will tune easily through any i

long-wave band that is likely to be b When all transmitters have in-
uged. The correzponding long-wave ~.,,_£ j LONG creased their power lo the required
inductances muost be aboul sixteen ; AVE values for universal (rue  service
tirmes as large (four limez as many 'F,f BAND broadeasting, receiver design should
turns) as those wsed at present. For Eay reach an even level.  Combinztion
two band eoverage, therefore, the ¥ 1 receivers should be the arder of the
logical design is two sets of induc- :r"”r day, with ar without electric phono-
tances, as shown in Figure 1, with i3 graphs, home recording, or other de-

anr T f . 3 T O.POT. # (k. ot wpie g ; i o

anti-capacily switches throwing cither ANTI-EABREITY sirable varations, Mass production
seb across the tuning condensers and SWITCH = will probahbly  limit the custom

the remainder of the cireuit.  This
arrangement would be partieulacly
convement in the superheterodyne
where 2 common intermediate fre-
guency <an be used for both long
and short-wave signals, but it would be applicable to tuned
radio frequency sets as-well,  Aside from such arrangements,
it iz possible to build two tuners, controlled from a commeon
dial or separate ones, into the same cabinet with common
amplifier and speaker.

As the national lopg-wave system approached completion,
receiver development would naturally tend towards complex-
ity of design along with simplicity of operation. So many
variables enter into possible zelectivity and sensitivity requirg-
ments of the longswave tuners that it is difficult even to guess
at them. Will cach long-wave station operate in a separate
channel, or will the national chain be partly or wholly syn-
chronized? How cloze to the new broadcasting channels will
code transmitters of other services operate? No one can in-
swer these questions at the present time. In general, selec-
tivity requircments determine the number of luned circuits
a receiver must have, be they in coupling transformers, band
pass filters, or whatnot. The greater the necd for selectivity,
the more tuned circuits in some form. The present broadeast-
ing structure calls for at least four tuned circuits, but the long-
wave svetemn chould be less exacting. It §s possible that three
or even twa tuned circuits will be found sufficient.

As shown in Fipure 2, long-wave beoadcasling offers a dis-

Figure 1.

Band changing arrangement [or use
in a re¢eiver designed to cover both the present
wove-hand and the proposed long-wove band

builder and the experimenter once
more to their present confines, Qut-
sicle the large cities and their subuchs
the present spectrum may  suffer
somewhat in listener inlercst when
compared with a newer and better service. But if the changes
are wisely made, they should be a source of continued stimula-
tion and profit to the radio industry, rather than the danger
they might appear to be at first sight. Some dangers there
naturally be, for all progress involves dangers of some sort.
Man did not learn (o use fire withoul burning his fingers.

Counting the Costs

Some maintain that the idea of a few super-transmitters
operating on long waves is cconomically ynsound, Granled
that national coverage is desirable, the !un;., wave method iz
not only sound, but cconomically superior to other methaods.
On present wavelengths something like eighty 50 kw slations,
evenly spaced across the country, would be regoired to cover
thoroughly the cotire country.  They would cost perhaps
twenty-four million dollars to install,

The installation cost of the seven odd 200 ke 1000 kw.
transmitters would he far less, A pair of 300 foot towcers
would cost around $200.000, the transmitier up to the final
stage arcund $250,000, and the (ubes and circuits of the final
stage perhaps $350,000. This latter amount assumes iwenty
200 kw. tubes costing around $2,500 each. ‘This brings the in-
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stallation cost of each station
to around $500,000, or $3,500,-
000 for the entire system.
Thus long-wave super-broad-
casting should accomplish the
desired end at one-sixth of
resent wave cost.

The running expense of each
long-wave super-station would
be divided principally into
tube expense and electric
power expense. Assuming an
average of four tube replace-
ments a year, the annual tube
bill would come to around
$200,000. The electric bill for
eighteen-hour-a-day operation
at maximum power would be
approximately $300,000 per
station, but as we pointed out
in a preceding article, it would
be possible to save a large per-
centage of this by decreasing
power under good transmission
conditions.

There are, of course, many
assumptions in the foregoing
fisures, but they are nearer
maximum limits than mini-
mum ones. They are at least
sufficient to show that, judged
by the results it may accom-
plish, long wave broadcasting
is economical rather than ex-
fravagant.

Comprehensive Organi-
zation Essential

Naturally a system such as
we have suggested is beyond
the means of small organiza-
tions. The logical builder
would perhaps be one of the
two present broadcasting com-
panies, one of the great elec-
trical or radio companies, or some new organization of similar
size and resources, The national long-wave network cannot
be built and operated piecemeal, by conflicting local or sec-
tional interests, with efficiency. Immediately on such an in-
timation there is likely to arise a prolonged and agonized yell
of “monopoly”—anathema to many Americans.

Call it by whatever name you like, but widespread organi-
zation is necessary in many human affairs, particularly where
technology is to be applied on a large scale. The intimate
service of a family physician meets small competition from
hospitals or clinics, The individual attention of an independent
grocer is missed in chain store trading. But no one would
think of building a parallel railroad to compete with the New
York Central, or stringing telephone wires through the streets
to compete with the Bell System. Likewise national long-wave
super-broadcasting. Public service on so vast a scale must be
performed by large and well qualified organizations. This does
not mean government ownership, or monopoly in its narrow
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and profit-forcing sense. The
corporation undertaking such a
service can be limited by law
to a reasonable maximum
profit. As an ultimate devel-
opment two transmitters, or
perhaps more, would be desir-
able at each station, giving the
listener choice of true-service
programs. This would open
the way for two competing
companies, who could strive
diligently in public service
much as the National and
Columbia systems do at pres-
ent.

Radio Moves Forward

The scheme which we have
suggested must stand or fall on
its own merits. All we ask is
that it be thoroughly and ex-
perimentally investigated.
Whatever the means finally
adopted, national true service
broadcasting coverage, bringing
radio to those who now most
need it and to those parts of
our country where future de-
velopments must find their
greatest field, is the ideal that
should govern American broad-
casting progress. Other na-
tions have begun to move in
this direction. = Throughout
Canada there is general dis-
satisfaction with the present
broadcasting situation, and the
Canadian Radio League, in-
cluding some of the most
prominent men in the Domin-
ion, has drawn up a plan for
building a national system of
six powerful transmitters so
located as to reach every section of Canada. Soviet Russia has
begun the construction of a vast national broadcasting system
outspreading from a 500 kw. key station at Moscow. At the
present time the United States leads the world in the field of
radio—at least so far as quantity is concerned. If this leader-
ship is to be maintained, we cannot afiord to neglect new ideas,
however radical they may seem at first. A technology so wide-
spread and powerful as ours should be attuned to constant
improvement.

Looking Ahead
A few extracts from the Editor’s schedule
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