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N THE WORLD OF RADIO

Two Features in
Radio Program
T'se of Short Waves and Wire

Interconnction of Im-
portance.

By JUDGE 8. B. DAVIS

In radlo development durlng the
last year two factors are outstanding
~-the use of the short waves and wire
interconnection of stations. Both are
of great importance. The short wave
has found its place in commerecial and
amateur transoceanlc communication
and {n transmission for relwoadcast-
ing both at home and te places across
the seas. In domestic use it {s a rival
of wire interconnection, both being a
means to the same end, the furnish-
'ng of simultaneous programs to sev-
eral stations.

I consider interconnection, in which-
ever mode effected, almost essentlal
‘o the future of broadcasting, if we
are to look at radio as a means of
service to all our people all the time.
It ultimately means national pro-
grams, nation-wide utterances, more
valuable subject matter and that great
happenings in which our people have
s0 vital an interest will be made
uvailable to everybody. To give them
an immediate touch with national and
world happenings must result in bet-
ler ecitizenship.

We have already seen examples of
nation-wide ecommunication in the
slmultaneous broadeasting on several
occasions by stations from the Atlan-
tie to the Paeclfic, and it is now a
nightly practice within extensive
areas. All this has happened in the
last year. It {s transforming broad-
\ casting from a loeal to a natlonal ser-
Vice, and this not by way of detriment
to the local statlons, which are the
backbone of the system, but as an ad.
vantage to them,

t Interconnection, with its corrallary
{ of national =ervice, is only just begin-
ning. ‘It will go much further, Tta
development, together with some gen-
eral rise in the power level of stations
for the overcoming of static and inter-
ference, giving us really useful recep-
tion, will I belleve be the principal im-
provements in the Immediate future.

I look for remarkable development
nlong these lines for the good of
broadeasting, which means for the
benefit of the listener, during the
coming vear.

Padio Consumes
Leisure Hours

‘odern Inventions Have Giv-
en Man More Time for
Diversions.

What shall we do with our lelsure
time?

To many busy men and to large
numbers of women engrossed in the
cares of homa or of social interests
thls question may not at first appeal.

Yet the busiest men and women
have more leidure than they realize.
Labor-saving machinery, shorter
hours of labor, quicker means of
transportation, the Increased number
of holidays, and the growth of the
annual vacation habit have helped In-
N crease the number of hours left over
from the job of making a llving.

Survey Planned.

The whole question of utilization
of lelsure has agaln been brought to
widespread discussion by the recent
announcement of the Carnegle cor-
poration that it will make a thor
ough survey, In order to determine
how the public ean best use its lel-
sure, In making the study they will
enlist organizations, educators, art.
{sts and sclentists In an effort to
point the way to cultural improve-
ment,

Witheut agticlpating the conclu.
slons of these spare tlme research-
ers, it is safs to say that radio as
one solution of the problem will be
offered. Radlo, even In the short
period of popularity which it has
had, has done more to provide pleas-
ant, profitable and sane use of lel
atire than any other utility that has
appeared in many generations.

Radio Popularity Galins.

“Abhsence of occupation {8 not rest:
a mind quite vacant is a mind dis-
tressed,” s still true. Radio as a
new agency for the employment of
leisure has much to commend it
both for real enjoyment and for its
permanent contributions to personal
growth and happiness,

“Its popularity is indleatal 1y the

By VICTOR GREIF, E. E, L R. E.

Of one development during the year
there is no doubt—reflex circuits have
come to stay. For a time it seemed
that this interesting class of circuits
was just a playground for experiment-
ers and amateurs, but the past year's
developments, seasoned by a summer
in the Ilaboratory, indoor and out,
have proven up to all the demands,

Since many amateurs have had
good, results with reflex circults, and
some have had just the reverse, so
that "some swear by them and others
at them,” as the saying goes, it will
be necessary to describe the classes
of “reflexes" and show how the best
in them has gradually been developed.

A reflex circult; as is well known,
Is one in which one or more of the
tubes are wused for both radio fre-
quency and audio frequency amplifi-
catlon, thus giving greater power for
each tube used,

In crystal reflexes the signal after
radio amplification is put through a
transformer Into a crystal rectifier
and becomes an audio or sound cur-
rent, and 1s further amplified.

The use of a crystal has very im-
portant advantages:

1. It avoids the use of a detector
tube with grid leak and condenser,
the most uncertain factor in radlo,
which 18 usually the seat of tone dis-
tortion, and replaces it hy an ele-
ment which in itse nature must give
perfect tone., Every one who has used
a ecrystal set knows it does this in
practice as well as theory,

Reflex Circuits, Step by Step.

2. The tube which would be needed
ng detector can be used twice, as R.
. and audlo amplifier and act far
more efficlently, This gain In effici-

Year’s Progress in Reflex Circuits

ceive the audlo signal. It will be
seen that this headset has no connec-
tion with the tube ecircults except
through the coupling in the reflex
transformer. There is no difficulty
therefore in substituting the primary
of an audio transformer for the head-
set at M and cutting the grid return
wire at N and introducing the audio
secondary.

Following this operatlon will make
{t plain how the signal after conver-
gfon to sound in the crystal s stepped
up in the audio transformer and
again amplified in the, tube, coming
out finally at O.

This diagram shows the basic prin-
ciple of the reflex clrcult. 1f an an-
tenna !s coupled to the tuned coll we
have a reflex receiver of the simplest
type. It {s, however, very faulty In
design, since there is no means of

v

- A % -

0
»

How a two-tube reflex set employing
a vaviometer in the gantenna cireuit
appears. This receiver was very
popular a monfh ago.

ency is comparable to the use of re-
generation,

The diagrams of reflax circults are
very difficult to trace and to read un
til pne gets the "hang' of them. This
may he accomplished very quickly by
breaking them up by the step by step
method,

It will be seen by flgure 1 that a
standard reflexed tube is developed
from one stage of radio frequency
amplification and a crystal detector,
This {s shown with a headset to re-
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= A standard single tube reflex cfr-
At cuit, using ¢the tube for one stage of
e — nudio and radio frequency combined

Back panel view of

the Multiflex, a

commercial application of

the four-iube reflbx, which Is

equivalent in output to a six or
seven-tube receiver.

control, and while many such recelv-
ers have been bullt by amateur,
ft is a matter of luck whether they
work or mot. If the crystal happens
to match the clreuit it will work, if
not the efMciency is low.

A circult which is typical of the
reflexes of a year ago is shown be-
low. This uses a varlometer and a
condenser in a single circuit hookup.
There 1s one reflex tube and one
straight audio. While rather difficult
to contral, when buflt with proper
parts this circuit has proven a good
distance getter and operates a loud
ppeaker well
It will be remembered that on the
first evening of the tramsatlantic

et il

with the crystal serving as a de-
tector,

testa a delighted fan telephoned
WGBS from Lakewood, N. J., and
proudly reported his log of the Aber-
deen broadcast received on one of
these two-tube gets. Those who know

» hlm eay he is still quite puffed up

about having his achlevement broad-
cast to the world.

More than mere distance getting is
expected of a set these days, however,
and the real progress of the year In
reflex circuits has been from these
“two tubes” that were quite remark-
ahle in thelr way, to a more highly
finished set, one which will glve a
maximum of entertainment wvalue.
For this it {s necessary to have:

1. Ease of tuning, fixed reading and
not too many dials.

2. An absolutely "foolproof” rell-
able crystal,

3. An energy contro] to use the
crystal to best advantage.

4. High selectivity.

6. Certainty and uniformity of re-
sults,

6. SBufMclent sensitivity for Jloop
operation and sure fine loud speaker
volume under perfect control

The first attempts to increase the
number of tubes In the reflex were
not very succeasful, It was diffcult
to get the eircuits to work, as the
principle of crystal control was not
developed,

Finally a eclrcuit was developed
using the highly efficient, special re-
flex transformer used In previous
work in combination with the type of
highly efficlent low-loss colls used in
fliter tuners and superheterodyne
couplers.

This clreult was named the double
selector multiflex, and had the fol-
lowing specifications:

1. As the name Indicates, double
selector tumning.

2. Two radio stages, crystal rectl
fler and three audlo, the equivalent of
six tubes, using four.

3. A epecial control of energy In
the reflexad tube,

4. A last stage of very true toned,
stahle reactance coupled audlo ampli
fication, giving the effect of g power
amplifier. This i{s shown In the cir
cult dlagram shown.

The latest development In reflexing, making four tubes do the duty of from alx to se

pleted, appears at the top of the diagram.

ven, Is shown schematlcally, for costructive purposes, directly above. A panel view of this set, com-

and spiritual refreshment and In

f:48 P. M.—Ray Muzzy's Cinderslia en-

Soprans solos:

MIAMI HOTEL
TO BROADCAST

A new broadcasting station, operat-
ing under the call letters WMBF, wi!l
be opened this winter by the Fleet-
wood hotel, Miami Beach, Fla, a
cording to an announcement made by
Sesse H. Jay, engineer in charge of
inatallation and operation. The wave
length will be 830 meters and the two
unit antenna, supported on needle
towers, will have a capaclty of 500
watts, The work of construction s
now under way.

Tuning Is Vital
for Harmony

Radio Novice Must Under-
stand Why He Moves
Dials.

To understand what he s doing
when he moves the dials of hig set
to certaln positions, the novice in the
radio art must learn a littie bit of
the theory of tuning. To recelve a
deslred station the recelver must be

in “harmony"” with the sending sta-
tion. This function may be explain-
ed in 2 simple manner by considering
the action of two violin strings ex-
actly alike in key, length and tension,
and strung side by side. If a bow is
drawn across one of the strings, caus-
ing it to vibrate, the string which
was not touched by the bow also be-
gins to vibrate and send out soeund
waveer, This happens because both
strings are In “harmony" with each
other, or are paid to be “in tune”
with each other,

Must Be in Tune.

Similarly In radio, a receiver must
be In tune with the sending station=
one desires to recelive. The wave
length, or vibration period, must be
|dentical for both stations. For the
most part the vibration period Is goy
erned by the effective length of the
antenna. In the sending station the
wave length is always the same—hav-
ing a fixed value. But In the receiv-
Ing sst certain variable units are used
which add to or deduct from the wave
length of the antenna.

The dials of the set are attached to
these variable units, .and by moving
the dials one way or the other the
period of vibration or frequency of
the eet is changed at will,

The degree marks on the dlals show
the degree of varlation in the units
inside the set. They do not neces-
sarily represent the wave lengths of
broadcasting stations. The position
of the dlals for a certain station de-
pends more or less on the antenna
attached to the recelving set. With
two different antennas, that is, of
different lengthe, the positions of the
dials for a certnin wave length will
ire different. It is because of this
that it Is impossiblg to know before-
hand at what positions the dials are
to be set for a certain station, It
all depends on the antennas.

No Two Alike.

No two sets are allke. The dials
on one set will have entirely differ-
ent positions for a certain broadémst-
ing station than those of another set
even with the same antenna, because
the values of the variabie units are
different for every set.

At the present stage of radio with
any receiver there is only one meth-
od of tuning. Afier the set has been
Installed the owner must begin to
hunt for the desired stations. Once
he has Ilncated them he should “log™
the positions of the dlals for each
statlon. After a week or two he will
fhen be able to set his dial at the
degres numbers which he has found
will bring in the station he desires.
But i he makes a change In the
length of his antenna he will find
that the positions of the dial for each
station also will have changed.

With receivers that use a loop an-
tenna, and thus may be carried
around to different locations without
A change of conditions, the listener
even may mark down the different
stations’ call letters opposite the de-
gree marks on which they are
brought in. But until he learns by
the “plck and hunt” method where
the different stations are found, the
receiver cannot be marked for the
stations. Nobody several hundred
miles away can tell him where to set
his dials for any statlon. He must
find the stations himself by search.
ing for them.

New Merger in Wireless.
A new merger in the radio Industry

Appreciation of
Radio Is Growing

¢|Change in Attitude of Public

Is Noted by Secretary
Hoover.

By HERBERT HOOVER.

The greatest development’in broad-
casting during the last year has not
been in the application of new meth-
ofds of transmission or reception, im-
portant a8 Improvements, in these
lines have been. It is rather in the

change in public attitude. Listeners
ore becoming more and more ap-
preciative of the real service of radio
and increasingly critical both as to
the character of the matter furnish-
ed them and as to the efficlency with
witch it reaches them,

The whole broadeasting structure is
buflt up on service to the listeners.
They are beginning to realize their
impoartance, to as=sert their interest
and to voice their wishes. Broadcast.
ing must be conducted to meet their
demands and this necessarily means
higher character in what Is trans-
mitted and better quality in its re.
production to the ears of the iis:en;n.

There is a growing realization “un
their part of the public responsibili-
tiem they assume in conducting an
sgency so0 greatly affecting the cul-
tura] progress of our people. The
innovations of which we hear so
much—national programe, wire inter-
connections, short wave rebroadcast-
ing, increased power and wired radio,
which are already playing im-
portant a part and are destined to
have =till greater influence for good
—are based entirely upon the neces-
gity for meeting the growing popular
requirment of better gervice. The
demand will continue to Increase,
and new methods of efficlency will
continue to be found to meet it. But
beyond all, radlo has begun to enrich
American life by a real contribution
to the home. It vet has far greater
gervice to perform in this way and
I believe the next year will see great
and more definite advance in this
direction.

Tuning Fork as

* Signal Measure

Errors Under This Method
Are Between 5 and 10
Per Cent.

It 1= frequently important to mesas-
ure the strength of received radio
esignals. Since the early days of radio

rough measurements have besn made
by shunting the telephones with a
reaimance just iarge enough to ieave
the signal barely audible. A more
accurate method of measuring the
telephone current has now been de-
veloped at the bureau of standards,
which is especially applicable to con-
tinuoua wave signals with beat recep-
tion. In this the telephones are
switched quickly from the receiving
circuit to a local circuit fn which a
known alternating current from a
1,000-cycle tuning fork oecillator
flows.

The amount of this current which
passes through the telephones is
regulated by a potentiometer. When
the beat note of the signai is adjusted
to 1000 cycles and the strength of
the local current adjusted so that the
mound inténsity in the telephones is
the same in the two positions of the
awitch the known local current In
the telephones is equal to that due
to the signal.

The errors in this method of meas-
urement are under favorable circums-
stances not greater than § per cent
and do not exceed 10 per cent under
ordinary conditions of continuous
wave reception, In cases where the
tone of the signal cannot be made to
match the tuning fork oscillator, as
In the measurement of mrk signaly
or atmospheric disturbances, the
errors Are greater,
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