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HE Giblin Radio Frequency Broadcast

Receiver makes it possible to obtain
radio entertainment without the necessity
of erecting outside antenna wires or using
a troublesome ground wire. A small, loop
serial placed near the set will pick up sig-
nals, which, though they have come long
distances, and are weakened by hills, val-
leys, trees and buildings, will be clear and
of great volume. Many families, living in
apartments where it is undesirable or im-
possible to erect antenna wires, can now
hear enjoyable, ever-changing programs
through the day and evening by “listening-
in” with a Giblin Radio Frequency Broad-
cast Receiver.
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The iblin Audio-Frequency
Amplifying Transformer
Price $4.50
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The Giblin Broadcast Recetver
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The set comprises two stages of radio frequency ampli-
fication, a detector and three stages of audio frequency
amplification. The parts are mounted on a sub-base to
which a Bakelite panel is attached. It is enclosed in a

handsome solid mahogany cabinet.

The Giblin Radio-Frequency

Amplifying Transformer
Price $5.00

Buy Giblin Products from your dealer

Write for descriptive circulars
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We have a limited number of

GIBLIN

Audio Amplifying Transformers

(Type A-201)
(List price $4.50)

which will be given free with a $3.00 subscription for one year to
RADIO PROGRESS, (the Radio Magazine you can understand),
issued on the first and fifteenth of each month.

Only a Few Left

Address Radio Progress

P. O. Box 728,

Providence, R. L. | 8 Temple Street;
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WHY YOU WANT
NEXT ISSUE

Nine-tenths of the sets use vacuum tubes. Do you know how
they are made? A very interesting story comparing the five different
styles is told by Bernard in “How Vacuum Tubes Are Made.”

If you are interested in building a very successful radio frequency
set, which is easy to control, you will want to read the construction
article, “Building the New Deresnadyne,” by Marx.

Various rectifiers are on the market which charge the “A” bat-
tery, and some by an attachment will also fill up a storage “B.” Most
of such devices must be disconnected from the set while charging,
or else there is danger of burning out the tubes. The “A”-“B”
charger which has just been placed on the market will take care of
both batteries and need not ever be disconnected from the set.

_ Your set will receive various wave lengths at the same time. That
is why it is not as selective as you might wish. If this band were
reduced you could cut out more interference. Goldsmith discusses
this in, ‘“Chopping a Slice of Vibrations.”

Do you know the real difference between a volt and an ampere?
Would you recognize a microfarad if you saw one? You will he in-
troduced to all these electrical names by Taylor, in, “Have You Met
a Volt or Ampere?”’
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RADIO PROGRESS

SPECIAL
HOOK-UP NUMBER

In response to the many letters asking for extra
copies of the Special Hook-up Number issued by
Radio Progress on January 15, where you can not se-
cure a copy from your newsdealer, we will mail that
issue for 15 cents.

Why not send in your subscription for one year at
$3.00 and make sure of getting Radio Progress regu-
- larly twice a month?

Radio Progress

8 Temple Street Providence, R. I.
P. O. Box 728
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How to

Wire Your

look-Up

Kinks that Sharpen Tuning

and Increase Your Range

HERE are two big problems in

building a radio set. The first of
these is what sort of a hook-up to use.
Of course, part of this last question is
answered at once by your bank roll. We
do not advise building an eight tube
superheterodyne if you have only $7.50
to spend on parts.

But after you have got some idea of
the number of tubes you are going to
have, there is still the question of which
way to connect them. If you have fol-
lowed the advance of radio for the last
year or two you will know that there
are a few good hook-ups and about 3952
variations on them which are not as
good as the original. There are some
very good reasons for the magazines con-
tinuing to publish a lot of foolish cir-
cuits.

Why the New Hook-ups?

One of them is that the public wants
a lot of new hook-ups and so the radio
editor sits down in his private office
and tears off a few. Amother excellent
reason for the new schemes is that
many of the editorial writers are heads
of companies manufacturing sets, and
it is a very inexpensive way of adver-
tising to crack up your own set in the
article which you write and then col-
lect money for it from the publisher.

When you have finally made up your
mind what kind of a set you mean to
build there is still the question of put-
ting in the wire. In a general way this
may be obtained from published details
in the better radio journals. For instance,
see the “Hook-up Number” of RaAbpIO
ProGRESS (January 15, 1925) contain-

By HORACE V. S. TAYLOR

ing fifteen worth-while hook-ups which
have been in use for a long while and
have been found by the radio fans to
produce good results.

Laying Out the Parts

Such diagrams usually do not show the
exact location of every unit. As a
matter of fact, it is probably better that

[ I ‘ )
Fig. 1.

they do not. If you are building your
set it is for one of two reasons. Either
you are doing it for the pleasure and
enjoyment which you get from “rolling
your own,” or else you wish to save
money and so assembled it yourself in-
stead of paying a factory to do that
work.

If you are going into this construc-
tion work for the pleasure of creating
something, then there is infinitely more
satisfaction in arranging the parts and
laying out the connections and units,
than there is of making a Chinese copy
of some other person’s design. And if

Sharp Bends in Arrester

you do it to cut down the cost, it will

be much cheaper to follow a general
plan or hook-up than it is to copy line
by line and wire the diagram drawn by
some interested person who has parts
to sell.

How the Units Vary
Take for instance, such a simple thing

facturers bring the leads out at the side
and some at the top. The primary
connections will be at the left in
some makes, while in others they
will be located at the front and rear.
It is impossible in making a sketch of
the wiring of a set to show exactly how
these leads go wunless the particular
brand of transformer is specified. And
in following such a diagram the builder
must buy the same kind of unit if he
wishes the leads to be correct. That is
where the factory man with an. axe to
grind gets in his deadly work. He will
show a picture of a transformer with
the primary leads at the bottom and
the secondary at the top and tell you
to buy “Blink’s Best Bargain” trans-
former. Since you are following this
construction you will have to invest in
Blinks, even though it may not be a
very good unit.

The best way out of this difficulty is
to use hook-ups which show that one
side of the primary of the transformer
goes to the plate of the detector tube
and the other side to the “B” battery.
This information should be enough for
you. You are now ready to put on your
thinking cap and knowing that a
straight line is the shortest distance
between two points you are ready to run
a wire as described.

Knowing How in Wiring
If you decide to follow this “intelli-
gent” method, rather than the ‘“copycat”
scheme, it will be well for you to know
some of the tricks of the trade and the
wiring kinks, which will add miles to

. \
as an audio transformer. Some manu-|the range of your set.
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In the first place, it is necessary to
use lots of wire in a wireless set. There
is a choice of bare, spaghetti covered
or ordinary insulated conductor for
hooking-up the various parts. Further-
more if you wish to use insulated wire
there is a choice between the solid cop-
per center and the stranded or braided

LEAK
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GRID CONDENSER

stays put and also looks very much
better than the flimsy stuff which will
not keep a straight line. When you are
buying such busbar it is well to bend a
piece in your fingers. If it is too stiff
it means that the copper in it is not
pure, and the resistance will be higher
than it should be. Also it is difficult

w,h +|

BAT TERY%

Fig. 2. Individual Rheostats Control Each Tube

cable, which is quite flexible. After you
have done considerable wiring on a set
you will agree with the manufacturers
that solid wire is the only thing to con-
sider. It will stay put when you have
once bent it to shape, whereas the
stranded cables are so very flexible and
easily bent, that they quickly lose their
shape and flop all around the set.

Whether to use insulated wire or not
is a problem. (Cotton covered magnet
wire makes a very good connection.
Some people object to it for one reason
or another, but when you think that all
your coils are wound of this material,
it seems foolish to claim that a few
extra inches in addition to the several
yards in the coil will make any electri-
cal difference in the set.

Busbar For Looks
The chief objection to ordinary mag-
net wire is that it is not very stiff. Of

LEAK

GRID CONDENSER
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to make nice looking bends if the wire
is too hard.

There is a choice of either round or
square wire. The round is considerably
easier to work with as no attention has
to be paid to prevent twisting. For
that reason many builders are using this
style. A tin coating is a good thing on
the outside of the bar, as it makes sol-
dering very much easier. Of course,
such a conductor has somewhat higher
resistance because the high frequency
travels mostly in the outside surface,
(skin effect). The resistance of the
connections is so low, however, that even
if it were doubled it would still be lost
in the shuffle.

The tinning on the wires makes solder
stick fairly readily and so aids in mak-
ing good joints. According to Hoyle,

no soldering flux should be used, ex-

| ‘cept resin.

There are, however, two or

-
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Fig. 3.

course, you can get such conductors up
to very large sizes, but they are not
usually used and are quite difficult to
obtain. It is a better proposition to use
a stiff heavier wire like busbar. This

One Rheostat Does the Work of Three

three liquid fluxes on the market which
are powerful enough so that you can
solder to iron or steel and yet are really
non-corrosive. As a test a bunch of

No. 40 copper wire (which is much

finer than an ordinary hair) can be
dipped into the flux and allowed to dry
for weeks and still show no corroding.
With such a flux it is safe to speed up
the operation of soldering.

Care should be taken that neither
flux or resin flows over a surface which
is supposed to be an insulator. For in-
stance, it would be very bad to allow

|any flux, no matter how non-corrosive,

to get on the insulation of a low loss
condenser. Such a substance is partly
conducting and would act like a high
resistance short circuit between rotor
and stator plates. The condenser would
be “low loss” no longer.

Bending the Wire
Another well advertised point is that
sharp bends in a wire are dangerous.
This is all wrong. If you use a pres-
sure of 75,000 or 100,000 volts, you will
find that points or sharp bends allow
such a concentration of pressure that
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Fig. 4. Amplifier Grid Return

electrical leakage into the air will oec-
cur. Such high voltage power line will
sometimes at night be seen to give off
a bluish haze at sharp points or bends
on the wire. For these tremendous
pressures, it is necessary to use large
radius curves.

E+

COIL

When we come to the radio set with
pressures under 100 volts, (under
1/1000th of a volt for radio frequency
currents) then such effects abgolutely
do not exist. The sharpest needle point
will not cause any losses at all.

When a fire engine is pumping water
at high pressure through a fire hose,
spectators are usually warned to
keep away. If the hose should burst
the high pressure might injure them.
On the other hand, when a child is blow-
ing soap bubbles it is foolish to think
that the pressure through the pipe as
he blows is likely to do any damage.
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The same thing applies to the difference
in pressure between 100,000 volts and
100 volts. The moral is bend your wire
just as sharply as you like to make a
good looking job.

Horn Gap Arrester
This principle of sharp bends is used
in one of the simplest lightning arrest-
ers. Two large copper wires and bent
sharply into horns as shown in Fig. 1.
One of these is connected to the high
voltage line, which will carry energy

7

DETECTOR

COlIL

Fig. 5. Return of Detector

for perhaps hundreds of miles and the
other is grounded. The spacing be-

tween the two horns is made great|

enough so that with ordinary voltages
on the line no current passes. However,
if a stroke of lightning should occur, so
that the pressure increases to a point
which might damage the line, then an
arc will strike across the gap to the
grounded terminal and this will pass
the surge of pressure safely to ground
without breaking down the insulation
of any electrical apparatus.

The sloping, or upper part of the
horn, is used to break the arc after it
has been formed. Hot air tends to rise
as you know when you examine an or-
dinary chimney. The powerful current
jumping across the horns heats the air
and this rising breeze blows the arc up
the wire and so keeps increasing the
length of the arc until it gets so long
that it breaks and so is extinguished.
But as already explained such an effect
occurs only when the pressures are
thousands of times greater than what
you find on a radio set.

Omitting the Rheostat

Next let us take up the question of
how many rheostats to use. Many dia-
grams, particularly the older ones, show
as many of these units as there are

tubes. Of course, such a hook-up will
work perfectly, but you have consider-
able complication and expense in the
wiring and also the set becomes so much
harder to operate. The first tubes that
came on the market a few years ago
were very critical in their adjustments
and were not at all uniform. That
meant that each particular one had to
have its own special voltage if it were
to give the best results. Of course, in
such a case individual control was nec-
essary. ‘The modern tubes on the other
hand, are very much better. They are

now built in such a way that there is

a large factor of safety in the operation.
An amplifier tube, designed for five
volts, will work well all the way from
four to six. Of course, when the pres-
sure 1s run up above the rating, it
shortens the life considerably, so it is
an advantage not to exceed this figure.
However, the potential may be dropped
off by as much as 209 without causing
any serious loss in the reception. With
such a wide latitude it seems foolish
to talk about the need for vernier rheo-
stats on amplifiers.

A soft detector tube like the UV-
200, is somewhat more critical. Kven
here, however, a variation of 109, may
be endured without any trouble being
heard in picking up the program. Since
the latitude for the amplifier is so very
broad, exceeding that of the detector, it
is certain that when the latter has a
rheostat adjustment which makes the
voltage fall within the detector range,
it will certainly be inside the correct
amplifier band.

AERIAL
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I'ig. 6. These Wires Are Bunched

Changing the Hook-up
For that reason it is well to change
a hook-up which calls for so many
rheostats. Fig. 2, shows a typical wir-
ing diagram for a three tube set using

three theostats. The grid and plate
connections are not shown, as this dis-
cussion will apply to any kind of a set.
Notice that the rheostats are shown in
the negative side of the “A” ibattery.
This is the better method of connecting
them in case they are all used. How-
ever, if your hook-up shows them in the
positive side the method of -cutting
their number down to one will be just
the same. Fig 3 shows how the fila-
ments are re-connected, so that they

Xelele
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Fig. 7. Omitting the “B”— Wire

will all be controlled by a single unit.
Here again this unit is in the negative
line.

This is so that the proper grid or
bias voltage may be applied to the am-
plifiers by connecting the grid return,
which is one of the output terminals
direct to the “A” minus. This allows
the — voltage drop through the rheo-
stat to be impressed on the grid.

The connections for this re-design are
very simple. First hook-up the “A”
battery, theostat and detector tube in
the usual way. If your set is already
wired, then there will be no change so
far. Now run wires from each of the
other tubes so that the filaments of all
three are connected together. It does
not make any difference whether the
terminal, which is sometimes marked
F+ on the socket is actually the plus
or not. In other words, the filament
terminal, which is at the right of the
grid, may be either plus or minus with-
out effecting the operation of the tube.

No Laziness Here
By this connection you will see that
one rheostat does the work of three. So
you have saved two of these units, a lot
of wiring, and also made the set so
much easier to operate. The brightness

Continued on Page 29
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erformers

her picture. Mrs. Edna M. Smith, of
Springfield Gardens, Long Island, re-
ceived first honors in the international
broadcasting test by turning in verified
reports of reception from Aberdeen,
Paris, and Madrid several times on the
loud speaker. Radio Broadcast, con-
ductors of the test, announced her as
winner of the silver cup. She used a five
tube Freed-Eiseman Neutrodyne. The
illustration shows Consul-General Ale-
Jandro Berea, of Spain, presenting her
with the trophy.

A Different Kind
“Yes, ma’am, we keep can-openers,”
said the on-the-spot hardware merchant.
“Here’s one that’s the best on the mar-
‘ket. My wife uses the same kind for

opening all her tomato cans.”
“But, I don’t want to open tomato
cans,” came the objecting voice of the
inquirer. “I want to open California

Mrs. Smith and the Consul fruit cans.”—GQood Hardware.

THEY STOP WHEN YOU
WANT MORE

“The Radio Franks” are past masters
of close harmony. They have achieved
national fame through their appearances
before the microphone. They are giving
short programs of new songs from WJZ |
on Wednesday evenings. The Franks—-
Messrs.  Wright and Bessinger—are
strong = believers in the “short and
sweet” rule for radio performers; their
programs are never more than fifteen
minutes long. The wisdom of their
policy is evident to any radio fan who
has heard them, for they always say
goodbye when the audience- wants
more—and their next appearance is
eagerly awaited. Also, with but fifteen
minutes on the air, the songsters pre-
sent only the cream of their songs, and
never have to repeat old ones to fill up
the time. Their study of “radio tech-
nique” is worthwhile, as is proved by
their popularity. Their radio fame re-
cently headlined them for two weeks at
the Mark Strand Theatre, New York

City.

CHAMPION FANESS OF U. S. A.

If the man who shines in broadcast
listening is a fan we presume that the
champion woman listener would be
called a faness. At any rate, here is One Half Hour’s Entertainment in 15 Minutes

E o ey 3
R R R NN R
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ilencing the

Ether Squeals

The Engineers Wanted a Regen-
erative Set Without the Squeals

By ALFRED N. GOLDSMITH, B. S., Ph. D., Fellow I R. E.,”
Chief Broadcast Engineer, Radio Corporation of America

HEN the last notes of a broad-
cast song die out, silence should
follow. The charm of the piece and the
pleasure of listening will both be re-
duced if during the “one moment,
please,” you hear undesired signals of
any sort. Some of the causes of such
unwelcome noises are man-made, and
may even come from nearby receiving
sets. It may seem odd, to the beginner,
that other radios should be blamed for
some kinds of interference, yet such 1Is
the case. As you know, there are condi-
tions when many popular types of re-
ceivers are also feeble transmitters and
may cause such interference. A discus-
sion of this effect and of its complete
and successful remedy is therefore of
real interest to every broadcast listener.
The type of receiver which may
squeal is known as the regenerative set
and is very widely used. You can tell
it by its “tickler” or “intensity” control
handle, or the like. By turning this
dial the signals become louder and
louder as the tickler coupling or setting
is increased until, finally, there is dis-
tortion of quality and then a howling
or squealing mnote.

Playing Its Own Tune

If, when the tickler handle is ad-
justed so that this squealing or twit-
tering note is produced from some sta-
tion, the tuning handle is turned, then
the notes heard go up and down the
scale in a curious way. First a high
note is heard, and as the tuning handle
is slowly rotated, this drops gradually
to a low tone and then fades into silence.
Continuing to turn the tuning handle
then brings in a low note again, which
rises continually in pitch as the tuning
handle is rotated until it is too high and
shrill to be heard. When this effect is

produced, the receiver is said to be in]

an “oscillating condition,” and is, in

fact, a feeble transmitter. All regenera-
tive receivers have this same character-
istic to some extent, whether they are
of the single-circuit or of the two-cir-
cuit type.

The only style of regenerative re-
ceiver which, under no circumstances,
causes interference with neighboring re-

very simple and extremely effective
method of getting enormous amplifica-
tion easily. It is also a good method
of controlling the loudness of the signal.
The economy in tubes thus realized is
a point, too.

2. A regenerative receiver used with
an antenna of proper size, and having

Fig. 1. A Non-Squeal Regenerative Set

ceivers is one which is guaranteed to be
“non-radiating” by a reliable manufac-
turer. The internal adjustment of such
receivers, as obtained from the factory,
should not be disturbed by the listener.
You might therefore ask, why do we
use regenerative receivers? There are
three excellent reasons:

Varying the Volume
1. Regeneration (or control of loud-
ness by means of a “tickler” coil) is a

the feedback tuned well up the scale, is
very selective and reduces interference
from other stations.

3. Picking-up unknown stations. is
much easier, because all you need to do
is to turn the tickler handle up its
scale past the point where you hear the
faint click (which indicates that the set
is in oscillating condition) and then ro-
tate the tunne handle. Every sending

| station will then be heard, even if no
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speech or music is being transmitted,
as a twittering note or “birdie,” as it
is popularly called.

Hunting the Birdies

This is a great convenience. In fact,
it is so tempting a convenience that it
gives rise to most of the trouble in con-
nection with regenerative sets, For it
is just in this oscillating condition that
the receiver acts as a transmitter, (ex-

cept for real non-radiating receivers)

Tuner

PUSH-— PULL

INPUT

at any moment to “spill over” into the
oscillating conditions, thus causing the
squeals which interfere with others. Be
content with a reasonable signal with
the tickler below the critical point,

2. Do not use such a radio on a very
large antenna, and in congested city
neighborhoods use the smallest possible
aerial which will give local signals sat-
isfactorily, Run your antenna ag far
away from all others as possible; and,

7]

PUSH - P(.'u.l~
Cvrpur

e
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Fig. 2. Main Circuit in Four-Tube Set

and interferes with the neighbors. Other-
wise stated, every time you hear the!
“birdie,” which shows you have picked
up a station, the chances are that you
are causing the same squeal in all your

neighbors’ sets, and thus interfering
with their enjoyment.

This unnecessary interference ig par-
ticularly bad when the listener is work-
ing with signals which are weak and
sometimes fade out. Every time the
music fades, everyone with ga radiating
regenerative receiver is likely to bring
the feedback up a little further and so
accidentally gets his set into the oscilla-

ting condition. The resulting noise
from the interference of all the sets in

the neighborhood soundg like a bird
shop at feeding time and spoils any |
broadecast concert.

Those who continue to uge radiating
Tegenerative sets should follow these
suggestions:

Don’t Let It Spill

1. Do not try to squeeze the last
ounce of signal out of your set by bring-
ing the tickler up to so critical and un-
stable an adjustment that it ig liable

where it crosses other ones, let it do so
at right angles. '

3. Get out of the habit of “fishing”
for unknown signals all evening with
the set in the oscillating condition. This
may amuse you, but it spoils the enjoy-
ment of everyone else and is not fair.
If possible, pick-up all signals with the
tickler below the critical point at which
the faint click or a squeal shows you
that the set is oscillating. (When using
a4 non-radiating regenerative receiver,
these three rules may be disregarded
safely.)

Satisfying the Engineers

For years, radio engineers have been
working at the problem of producing
a harmless regenerative receiver; that
is, a radio which would have all the
great advantages of the usual regenera-
tion and yet could not interfere with the
neighbors, and was if possible, even
more selective than the best of the pre-
vious one or two circuit regenerative
sets. In other words, they wanted to
keep  the tremendous amplification
which the tickler or intensity control
can give; they wanted to get very high

ling

| shown in Fig. 2.

selectivity so as to be able to get com-
plete separation of signals from local
stations and to enjoy some distant sta-
tions through local broadcasting; they
demanded the easy way of picking-up umn,
known stations by means of the “birdie”
or twittering note; and they insisted
that the neighboring receivers should
not be interfered with no matter what
the user of such a sed did with his dials.

All these difficult requirements have
been fully met in the new receiver,
Radiola X, which is shown in Fig. 1,
and which employs a circuit which has
been appropriately termed “regenoflex.”

The way in which the problem of
avoiding interference has been solved in
the regenoflex circuit ig by the use of a
“barrier tube” between the antenna cir-
cuit and the circuit which contains the
tickler adjustment and which might
therefore cause feeble transmission from
the set. This barrier acts as ga practi-
cally perfect trap. It lets the incom-
signals pass from the antenna
through it to the tickler (or secondary)
connections, but it will not permit any-
thing to go through it in the reverse di-
rection from the tickler circuit back to
the aerial.

An illustration of the way the radio
vibrations travel through this set is
This diagram ap-
peared in the December 1 issue of
RaADIO PrOGRESS. As wag explained
there in the article, “Tracing Signals
Through the Regenoflex” the radio fre-
quency waves are amplified through
Tube 1, and reduced to audio frequency
by Tube 2. The audio waves are looped
back again through Tube 1 by reflex ac-
tion and then passed to a push pull am-
plifier in Tubes 3 and 4. Tube 1 is the
buffer referred to.

A Golden Rule Recejver

Thus, no matter what is done in this
latter secondary circuit, the antenna it-
self remains unaffected, there is no
radiation from the receiver, and the en-
joyment of the neighbors is not troubled.
This is accordingly a “Golden Rule”
radio in every sense. By careful design
of the regenoflex circuit, this receiver
becomes more sensitive, much more se-
lective, and just as convenient as the
usual regenerative receiver, but without
any possibility of causing local inter-
ference. Stations can be picked up by
the squeal with the secondary circuit in

Continued on Page 28
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Radio Forecast for 1925

Using the Past Progress
‘to Predict the Fuiure

OU are probably wondering how

much the radio improvements ex-
pected during the coming year will af-
fect your receiver. One of the first
questions that occurs to a person who
buys a radio seems to be, “How long
before my set will be obsolete?” A brief
review of the developments of the past
year gives a good basis for a 1925 radio
forecast.

The outstanding radio events of 1924
were the pictures transmitted across
the Atlantic; the development of high
frequency sending; and Marconi’s beam
or directional transmitter. Two methods
of radio photography were demonstrated,
the Jenkins and Ranger systems. Im-
provements may be expected during the
coming year, not only in the transmis-
sion of photographs but in the evolution
of radio moving pictures. However, it
is hardly expected that the World’s
Series of 1925 will be seen in homes
throughout America by radio. This is
an event for future research. This field
gives more channels in the ether, and
so, relieves congestion and interference.
It has been discovered that much less
power is required when high speed os-
cillations are used.

Marconi Dooms Arcs

Marconi’s beam transmitter employs
fast vibrations, from 3,000 to 10,000 k.
c. It reflects the waves in a definite
direction just as the reflector of a lamp
or lighthouse concentrates light and
flashes a beam instead of spreading it
in all directions. Marconi predicts that
the powerful slow speed wireless tele-
craph stations now using alternators
and arcs will soon be succeeded by high
frequency beam transmitters, which
conserve energy.

During November signals transmitted
on a 6,000 k. c, wave from a low
power station in Australia were success-
fully received in England.

During the last few days trials have
been successful from Poldhu, Wales,

with Canada, the United States, Brazil,
Argentina, Australia, and, for the first
time, with Bombay, India, and Cape
Town South Afriea. The power used
was 15 kilowatts. The results fully
confirmed expectations.

Low Power WIill Reach England

It is claimed that the information
gained will render possible the installa-
tion of comparatively low-power sta-
tions capable of establishing and main-
taining commercial services by day and
night between England and the most
distant parts of the globe.

The low cost of the system, both in
capital and running expenses, compared
with that of the existing type of sta-
tions, should cut the telegraph rates for
all long distance communications, be-
sides making direct communication
with some of the smaller outposts of
the world commercially profitable.

Sparks Are Being Discarded

There is less trouble from interfer-
ence now than a year ago. Many of the
old spark sets are being replaced by
vacuum tube transmitters, which do not
interfere with broadcast listeners. It is
understood that new installations will
continue to be made throughout 1925,
so that the code interference from spark
sets will not be a great annoyance.

There are more toll stations “on the
air” now than a year ago. These sta-
tions receive pay for broadcasting in-
direct advertising material. = There is
much more advertising matter vibrating
the ether to-day than last year.

Chicago Won’t Pay New York

It was the opinion of many last year
that a fund would be necessary to pay
radio entertainers. Several funds have
been started for individual stations, but
they have all been abandoned because
of insurmountable difficulties . The con-
tributions were returned to the subscri-
bers. It is apparent that a fund for an
individual station cannot be successful.

It 1is still believed by many that such
a fund is necessary to get the best of
talent for broadcasting. It may be that
a plan will be developed which will take
care of all stations in the metropolitan
district. Chicago might have another
fund and Philadelphia another, but
there would be little to be gained for
Chicago listeners contributing to a New
York fund.

The elimination of static and trans-
mission of power by radio are problems
to be solved by time. Progress along
these lines may be made in 1925.

Pullman Phones Coming

Radio on trains is a phase of reception
that much can be expected from dur-
ing the new year. Tests made on the
Twentieth Century in receiving election
returns lead to the prediction that Pull-
man seats will soon be equipped with
headsets so that passengers can hear
radio entertainment.

The practicability of receiving mes-
sages by radio on a transcontinental,
non-stop train is now being tested on
the Golden State Limited.

The greatest service radio broadcast-
ing rendered during 1924 was the elec-
tion returns. It was estimated that the
election return audience was the largest
that ever tapped the ether. The inaug-
uration of President Coolidge, March 4,
will undoubtedly be the outstanding
radio broadcast of 1925.

27 Stations Send Same Thing

Interconnection of a chain of stations
by land wires has been urged by Secre-
tary Hoover to give national distribu-
tion to important events. Twenty-seven
stations scattered throughout the coun-
try broadcast Presidents Coolidge’s
speech on election eve and demonstrated
that such a system was feasible. Un-
doubtedly more broadcasting on a na-
tional scale will be done in 1925, and es-
pecially the Presidential inauguration
ceremonies.
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Much can be expected in short wave
transcontinental relaying during 1925.
The new Denver station KOA is in a
good position to relay programs sent
from New york, Schenectady, Pitts-
burgh and Hastings, Nebraska, over the
Rockies to KGO, Oakland, California,
for rebroadcasting. It is also possible
for WRC, Washington, and WBZ,
Springfield, to pick-up the New York
broadcast and send it over the South
and New England. ’

1924 Not Out of Style

The past year brought no revolution-
ary radio receiving circuits. This shows
that radio is becoming stabilized. There
have, however, been many improvements
in design and workmanship in the sets
of 1924. It is not likely that anyone
who bought a set in 1924 will find it
obsolete at the end of 1925. New im-
provements can be expected during the
coming year. The super-heterodyne
made its first appearance as a commer-
cial product in the Spring of 1924. The
original super-heterodyne model will be
improved, refined and made more com-
pact before many months pass in 1925.
It will be portable.

The trend now seems to be for com-
plete sets rather than parts. This fact
may lead the radio business from the
many small radio shops to the music
stores. People are mnot assembling as
many sets at home as they did one or
two years ago. This is attributed to the
fact that complete receivers are less ex-
pensive than they were at first and,
furthermore, they can now be purchased
on time payments. There will be more
combination radio-phonograph sets in
operation at this time next year than
there are to-day.

Batteries Getting Unpopular

One of the greatest improvements
that will come in 1925 will be alternat-
ing current filament and plate supply
devices, which permit the use of the
house lighting current in place of bat-
teries. Radio sets will then be connected
to the lamp socket just as an electric
iron or toaster. Some of the new sets
may have the current supply apparatus
incorporated within the cabinet.

It is expected that a radio “talk-
bridge” will be working across the At-
lantic before 1925 closes. It is under-
stood that the installation is complete

- sent.

on this side of the sea and the station
at Rugby, England, will be working
early in 1925. This will enable a per-
son in New York to pick-up the tele-
phone receiver and ask for a number in
London, or on board a ship at sea, just
as a long-distance phone call is made.
The rate for a three-minute chat will
undoubtedly be much higher than a
three-minute telephone conversation be-
tween New York and IChicago.

By Day or Night
Marconi anticipates the early arrival
of the day when the practical range of
broadcasting will be increased enor-
mously; and American stations for in-
stance, will be heard in England with

clearness and regularity during the day,

instead of only late at night, as at pre-
It is also quite reasonable to ex-
pect, that it will soon be possible for
an important speech to be broadcast
even to the most distant parts of the
world, whether it is made during the
hours of daylight or darkness.

The radio industry has grown rapidly
in 1924. Sales this winter are calcu-
lated to be 300 per cent. greater than
last season. It is estimated that to-day
there are close to 5,000,000 receiving
sets in the United States; 1,000,00 in
England and 100,000 in Canada. The
Department of Agriculture estimates
there are 375,000 receivers on farms,
which is an increase of 155 per cent. in
a year.

The industry is more stabilized than
it was a year ago. The great crowds
that attended the radio shows in New
York, Chicago, Boston and Buffalo this
Fall indicated clearly that radio has
gained thousands of new followers since
January, 1924.

Half a Billion Dollars

As broadcasting has widened its
scope and gained more followers, so has
the radio industry developed. The busi-
ness has grown in four years to a sales
volume of $115,000,000 in 1923, and the
Copper and Brass Research Association,
after a survey of the radio field, esti-
mates that the business of the radio in-
dustry for 1924 will reach the $300,000,-
000 mark, and within two or three years
sales will reach the $500,000,000 mark.

A vacuum tube
mates that sales of tubes alone for the
present year will total in excess of $50,-

manufacturer esti-

000,000, while one of the leading parts
manufacturers thinks that as much as
$250,000,000 will be spent for radio
parts and sets. Sales of dry cells and
batteries are placed at $45,000,000.

According to figures compiled by the
American Radio Association, a survey
made by that organization reveals that
there are more than 3,000 manufactur-
ers of radio supplies in the United
States, ranging from the manufactur-
ers of complete sets and tubes to coils
and other parts.

An Army of 250,000

There are about 1,000 distributors
and 27,000 retailers. More than 250,-
000 persons are connected directly or
indirectly with the manufacture and dis-
tribution of radio supplies. Judging
from the volume of business done so
far this year, it is calculated that the
business will aggregate $300,000,000- for
the year 1924.

There are now 550 hroadcasting sta-
tions in the United States and close to a
total of 1,000 broadcasting stations in
the world; 18,000 amateur transmitters
in the United States and about 16,000
ship and shore commercial stations.

Their Last Sign-off

Since November, 1920, there have been
a total of 1,180 radiophone stations, 630
of which have stopped broadcasting. In
1922, 642 stations opened and 95 stopped
before the end of that year. In 1923,
250 stations opened and before the year
closed 299 out of the total in operation
discontinued broadcasting. Up to Dec-
ember 1, 1924, 250 new. stations had
opened and 239 had signed-off for the
last time.

For years ago the radio industry was
not considered of sufficient importance
to give it an individual classification in
the field of buisness. It was grouped
under electrical products, along with
electrical toys. @ When Dbroadcasting
started many hailed it as a fad. To-day
it is considered one of the first forty
industries of the United States, and the
sales of radio equipment are not likely
to reach a saturation point for at least
ten years to come.

Business in radio circles durin.g‘the
past Summer has shown an increase of
50 per cent.

Continued on Page 15
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ortraits of

Method May Help Doctor to
Save Your Life Some Day

ADIO broadcasting started out as

pure entertainment. Then it took in
education and one of the recent off-
shoots from it has reached a point where
it is helpful in saving life. This refers
to the pictures of the condition of a per-
son’s heart.

We all know how important the heart
action is in telling the doctor what may
be wrong in a case of sickness. Do you
remember the old family physician
when he came on a visit? He would say,
“Let. me look at your tongue and feel
of your pulse.” The more modern doc-
ter carries a fever thermometer to take
your temperature and a stethescope to
listen to your heart action.

Can You Describe a Noise?

But there are two serious objections
to the the stethescope. This is a little
instrument, you will remember, with a
diaphragm like that of a phonograph
and two ear tubes attached through
which the doctor listens to the noises in
the patient’s chest as he presses the
diaphragm against his body. In the first
place it is impossible to make any re-
cord of the sounds he hears, so that he
can not record the progress of the
disease from day to day. With the tem-
perature he makes a note of the ther-
mometer reading, and jots down the
point on a chart, so that at a glance any-
one can tell the. progress of the fever.
The best he can do is to try to recall
what that noise sounded like a week ago
and compare it mentally with what he
hears to-day.

The second drawback to this method
is that one person can not describe a
sound to another in such a way that he
will understand what is meant. For in-
stance, try to describe how a dog barks;
to do this you will naturally try to imi-
tate the dog and say “Bow-wow’ or
“Woof-woof.” But this is not describ-
ing it, it is trying to make the same

By OLIVER D. ARNOLD

noise yourself. How would you imitate
the beating of a heart, or the gurgling
of the blood through a leaky valve so
that a physician could understand it?

Try it on the Dog First
This is a serious objection in a medical
school or in the hospital where the

studenfs will not be able to recognize
those particular sounds when they hear
them.

This may have some strange results.
For instance, in a certain hospital re-

cently the teacher was lecturing about a

certain rare sickness. which always

Fig. 1.

young doctors are trained. In order to
teach the students the symptoms of a
certain disease it is only necessary to give
them a lecture or text book describing
how the patient’s temperature will vary.
But the heart action must be heard as

‘shown by an actual case. Otherwise, the

Patient is Sending Station, Transmitting Waves

proved fatal. We forget the name, but
let us call it Jameston’s Disease. Owing
to lack of a subject the lecturer was un-
able to illustrate the peculiar heart ac-
tion which was to be heard. The next
day by a coincidence, a man suffering
from this trouble was brought into the



RADIO PROGRESS

FeBrUARY 1, 1925

hospital. Imagine his horror that when
he heard one young doctor call out to
another, “How fortunate that this chap
is dying of “Jameston’s Disease.”

Don’t Need Sick Patient Now

This mew invention has changed all
this. It is no longer required that a

since it is found that the heart actually
does generate electrical currents every
time it beats. These currents can be
read by suitable electric meters. Of
course, the voltage is very small, but it

is enough so that when passed through

‘a radio amplifying set, it may be heard

Fig. 2. Movie Film of

patient be dug up who happens to have
the particular malady in question before
being able to give the students enough
information about the heart action so
that they will be able to recognize it
when they meet in their practice. A
written record of this most important
function of the body is given, which may
be referred to and compared one with
another.

Besides this, there is the advantage
which a doctor has in being able to re-
fer in later years to text books on the
subject. When one of his patients is
taken sick with something out of the
ordinary, he naturally consults his
medical volumes to find out the symp-
toms of trouble which he thinks the per-
son has. This is easy as regards fever
temperature. appearance of face, appe-
tite, etc. But until now no information
at all definite could be given as regards
the sounds the heart gave out when
heard through a stethescope. The new
method which makes a record not of the
sounds, but of the action itself, will be
available in the doctor’s reference books
and so can be immediately looked up.

The Heart a Power House
Such a vital organ in the body has
naturally been compared to a great
many different things. In calling it a
power house the analogy is not strained

Heart’s Wave Length

in a telephone or better still, may be
made to leave a printed record of it-
self.

It has further been discovered that
this voltage is not steady like that given
out by an “A” battery, but fluctuates
like the radio waves coming in from the
air. Furthermore, the “tune” which the
heart plays is very different in different
diseases and each particular style of
vibration is even more characteristic of
some particular disease than 1is the
sound which may be heard coming from
the patient’s chest.

Picking up the Current

The electricity which the heart gener-
ates is revealed by voltages which appear
at the patient’s arms and legs. Since
the heart lies in the upper part of the
body, it is found that the voltage change
is greatest between the two arms, and
between each arm and either one of the
legs. This means that three records
are needed (1), left to right arm; (2),
left arm to leg; (3), right arm to leg.
See Fig. 1. A physician who has a re-
cord of these three will be in a position
to tell immediately whether that heart
action was normal, and if not he can
classify the disease causing the irregu-
larity.

These voltages, while they are quite
definite, still are very small, and this

is where radio comes in. By feeding

these pressures to a special three step

|amplifier the wave form given out by the

heart is kept unchanged in shape, but
is magnified tremendously. It is just
the same action which you get when you
add two steps of audio amplification to
the detector of your receiving set.

Making the Picture

If a pair of phones is plugged in on
this amplified current, then the heart
throbs can be heard quite loudly. That
is a great improvement over the past
method, since a whole roomful of stu-
dents can hear the sounds from a single
patient at the same time. But what is
wanted is a record which may be referred
to later. To get it in this shape, use is
made of an oscillograph.

This instrument is used to make a pic-
ture on a photographic film of any elec-
trical wave which is fed to it. The main
part of this instrument is a very light
coil, which turns between the poles of a
powerful magnet. The more current
which is passed through the coil, the
farther it deflects. In this respect it is
quite similar to the ammeter needle on
the dash board of an automobile. When
the battery is charging eight amperes
the needle turns one inch, but when six-
teen amperes flow, it deflects two inches.
The same idea holds with this small coil
except that it works on a very small
fraction of an ampere. :

This Pointer Has no Weight

You know that if an automobile hap-
pens to strike a rough road and starts
jouncing back and forth, it is apt to
set the ammeter needle swinging, since
the latter has some weight, although it
is naturally made as light as possible.
Suppose a very rapid vibration were to
be measured. Then the weight of the
pointer would slow it down considerably
and so reduce the accuracy of the indi-
cation. To get around this difficulty a
weightless pointer is used. This is a
beam of light.

Mounted on the center of the coil is
a tiny mirror, smaller than the head
of a pin. A powerful electric lamp
shines through a slit and the beam of
light is focused on this tiny mirror. Of
course, this pencil of light is reflected
and causes a spot on the film which is
held in front. When a current passes

through the coil it turns the mirror and
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this changes the position of the spot of
light.

Do you remember when you were at
school some of the children would get a
looking glass and putting it in the sun
would shoot the light in the eyes of
people as they passed by? The oscillo-
graph does the same thing except that
it always points to the same place, for
the same amount of current. While this
spot 1s oscillating back and forth on the
film according to the wave which 1s be-
ing received, the film is made to move
lengthwise by clock work. Combining
the lengthwise motion of the film and
the back and forth vibration of the light
from the mirror gives a wavy line called
an “Oscillogram.”

Taken on Movie Film

The record 1s made on a movie film.
Three samples are shown in Fig. 2. You
can see the holes along the edge of the
film which are used by the clock work
to drive it forward at a constant rate
of speed. The black wavy line has been
traced out by the light reflected from
the tiny mirror as it wabbles back and
forth. A high peak in this line means
that at that instant the heart of the
patient gave a beat and of course the
higher it is the more powerful was the
electrical i1mpulse.

Fig. 2 shows the voltage variation as
described above, (1) arm to arm; (2)
left arm to leg; (3) right arm to leg.
The record as shown was of a person
in normal health. In disease all three
records would be distorted and the par-
ticular shape of wave motion would be
different with each separate kind of dis-
ease which affected the heart. Troubles
like halitosis will not show up.

Apparatus Required

The instrument which accomplishes
these results 1s pictured in Fig. 3. At
the left we see the oscillagraph which
makes the wavy line. At the lower part
of this may be observed one of the wheels
which drives the film. Of course, this
instrument is encased in a light-proof
tin box so that the film may not be
spoiled by the light.

Next to this observe the three vacuum
tubes. These are UV201-A tubes just

‘like those which perhaps you use in your

set. The control apparatus used for ad-
justment appears at the right. This
whole mechanism is supported on the

bakelite panel which fits into the cabinet |

which appears in Fig. 1. The lower
case in this picture contains the bat-
teries. The storage form must be used
in this case, not only to light the fila-
ments, but also to supply the necessary

the device is entirely self-contained all
he has to do on arrival is to open it up,
snap the electrodes on arms and leg,
turn up the filaments, and push the but-
ton.

Fig. 3.

current for the electric bulb which gives
the light to be reflected by the tiny vi-
brating mirror.

The Doctor Can Carry It

Although the upper case is fairly

bulky, it is not very heavy, and the two

boxes may be carried by a physician
right to the door of his patient. This
is quite an advantage, as it allows the
heart action record to be taken of pa-

tients who are not in a hospital. As|

Combines Movie Camera and Receiving Set

Then the next day and the next when
this operation is repeated he will not
have to scratch his head and try to re-
call how this patient, among all his
others, was doing as regards the noises
of his heart. He merely pulls out the
film for the day before and, holding it
to the light, notices immediately that
the pulse is more regular and the di-

sease is subsiding.

FORECAST OF 1925
Continued from Page 12

Hoover Swamped with Stations

The number of stations is on the in-
crease, so much so that Secretary Hoo-
ver ‘has abandoned the plan suggested
by the third national radio conference
to allocate new wave lengths. He is in
hopes that some of the stations will
stop broadcasting during the coming
year, and if such is the case the inter-
ference problem may be automatically
There are now eighty-eight
class B stations. The end of 1924 finds
many of the stations increasing power
to 1,500 watts and some wanting to go

as high as 5,000 watts.

solved.

Several leaders in the industry have
suggested super-power broadcasting sta-
tions radiating 50 kilowatts and higher.
Definite plans regarding the construc-
tion of such a station are likely to be
announced before the close of 1925.

Only Nine Got Across

International broadcasting 1is not
much further advanced than it was at
the beginning of the year. Only frag-
ments of waves from nine American sta-
tions out of 550 were heard in England
during the international tests in No-
vember and several of them used eight
and ten kilowatts. Reception of Euro-
pean stations on this side of the Atlan-
tic was nothing spectacular. Until
super-power stations are built interna-
tional broadcasd'fing is not likely to
amount to much.

A survey of radio to-day shows that
the industry is just getting under way
and the volume of business next vyear
and for years to come will be ever in-
creasing. Radio renders public service,
entertainment and education. Its possi-
bilities are International
broadcasting, super-power, radio moving
pictures are developments that can be
foreseen. They will open new field and
create tremendous interests in listening
and seeing through the air.

unlimited.
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Department 0 f Commerce

Issues Orders to Amateurs

NEW set of regulations governing

amateurs who send out code has
just been issued by the Department of
Commerce under Secretary Hoover at
Washington. These relate to the fre-
quency or wave length of transmission
and to such other things as the power
supply, quiet hours to be observed, and
special licenses.

The new frequencies allowed cover a
wider range than before permitted. From
1,500 to 2,000 kilocycles (200 to 150
meters), from 3,500 to 4,000 ke. (85.7 to
75 meters), from 7,000 to 8,000 ke. (42.8
to 37.5 meters), 14,000 to 16,000 (21.4
to 18.7), and 56,000 to 64,000 kec. (5.35
to 4.69 meters) are allocated to amateur
stations. Notice that in this new re-
quirement the frequency expressed in
kilocycles (thousands of oscillations per
second) comes out in round numbers,
while the same thing expressed in meters
of wave length are decimals. That ex-
plains why such apparently unusual fig-
ures are taken for the wave length. The
band from 2,730 to 2,860/ ke. (110 to
105 meters) has been withdrawn.

Spark Sets Are Discouraged

Amateur spark transmitters produce
bad interference and consequently cause
many complaints. Owners of such trans-
mitters must abandon their use as early
as possible and adopt a better system.
Until such change is made they will be
permitted in the wave length band be-
tween 170 and 180 meters, and should
have a decrement not exceeding 1/10.

The decrement is a measure of the
broadness of tuning of the waves. This
new figure is only half what used to be
allowed (2/10), and so the amount of
interference caused even near this band
will be only half what it formerly was.

Phone and ICW Transmitters

Phone and TCW (Interrupted Contin-
uous Wave) transmitters will be per-
mitted in the band from 170 and 180
meters. ICW is defined as the type of

wave produced by mechanically inter-
rupting one or more of the rtadio
frequency circuits. CW (Continuous
Wave) transmitters will be permitted in
all of the bands mentioned above.

Amateur stations must use circuits
loosely coupled to the radiating system,
or devices that will produce equivalent
effects to minimize key thumps, har-
moniecs and plate supply modulations. ex-
cept in cases where loops are used as
radiators. Conductive coupling, even
though loose, will not be permitted.

No restrictions will be imposed on the
character of the power supply, provided
the emitted wave is sharp.

Quiet Hours

Amateur stations when using frequen-
cies of 1,500 to 2,000 ke. (wave lengths
between 200 and 150 meters) are re-
quired to observe a silent period from 8
to 10:30 p. m. daily, standard time, and
on Sundays while church services are be-
ing broadcast. Such stations, when
using frequencies higher than 3,500 ke.
(wave lengths below 85 meters), and
having a pure continuous wave or where
a full wave rectification is employed, are
not required to observe a silent period,
provided no interference is caused to
other service.

Licenses issued for amateur stations
will authorize the use of any or all of
the wave lengths allocated for amateur
use, providing the transmitter meets the
requirements of the above regulations.
No alteration in the apparatus will be
permitted which results in changing the
character of the emitted wave except un-
der authority granted by the Supervisor
oi Radio.

May Call Up Yachts

Amateur stations are not allowed to
communicate with commercial or gov-
ernment stations unless authorized by
the Secretary of Commerce, except in an
emergency or for testing purposes. This
restriction does not apply to communi-

cation with small pleasure craft, such as

vachts and motor boats which may have
difficulty in establishing communication
with commercial or government stations.

There being no further need for special
amateur licenses, owners of stations
holding such licenses will be permitted
to continue the use of their “Z” calls
under regular amateur station licenses.
No new “Z” calls will be issued.

DEAD 167 HOURS

Probably the shortest direct-wire con-
nection ever used by a broadcasting sta-
tion is employed for one hour every week
and is less than five hundred yards in
length. The wire connects the Beaux
Arts Club, on West 40th Street, New
York, with Station WJZ, on West 42nd
Street; both places are between 5th and
6th Avenues. Every Friday evening at
10:30 the brief stretch of wire comes to
life and carries the dance music by the
Beaux Arts Orchestra to the station
until 11:30; for the other 167 hours of
the week it lies asleep, bending its
short self around three sides of tiny
Stearns Square.

12 HUMIDORS BY RADIO
SHOWER

Irving Vermilya, operater of the “one-
man” broadcast station, WBBG, at Mat-
tapoisett, Mass., has been made the re-
cipient of a tobacco shower by his appre-
ciative radio audience. Mr. Vermilya,
who is the New England Division Man-
ager of the American Radio Relay
League, announced over the air recently
that he was a pipe smoker and enjoyed a
particular brand of tobacco. It must
have been a good radio night, for ever
since his mail has been filled with cans
and humidors of all sizes and shapes.

Mr. Vermilya is now glad that among
his New Year’s resolutions there is no
reference to smoking. The last count re-
vealed that he had received 137 cans and
twelve humidors.
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Is

adio Strangling Theatres?

Is It a Hangman’s Noose,
or a lostering Angel?

By “STEVE”

HESE are the questions which every-

one is asking nowadays, particu-
larly since the recent concerts given by
famous Victor and Metropolitan Opera
artists.

Ever since the year 1, science has
never made a stride forward without an
accompaniment of cries of alarm from
those unable to see past the period of
readjustment.

Radio is no exception. In the case of
the ether wave, it was the theatre that
raised the loudest wail. Here was in-
deed cause for alarm. First the motion
picture with its “10, 20 and 30c.” Now
this new radio, with absolutely free en-
tertainment.

“It’s ruin,” said the managers of
the opera houses, “What chance have we |
with our $3 a seat attractions? What
will become of us?”

Fans Flock to Box Office

But the theatres are still running on.
Likewise radio. The past two years
have seen amazing adjustments. Thea-
trical managers have ceased to protest.

Today they utilize radio, and get results
of which they never dreamed. They are
giving the radio fans the best of enter-
tainment, and the radio fans are turning
out to be the best bunch of box office
patrons in the world.

These statements come from the re-
cent experiences of KYW at Chicago,
with the theatres of that city. The di-
rectors of this station made their first
try for an entire play, from the stage,
with the arrival in Chicago of Anne
Nichols’ well-known gold mine, ‘“Abie’s
Irish Rose.” The manager of the attrac-
tion was approached with the proposi-
tion.

Who WIill Pay for Free Stuff?

“What?” he exclaimed, “Broadeast
the entire play? Who will pay money |
to see it, after they have heard it?”

The manager was reminded that
people paid money to see plays tha;tl
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Fig. 1.

Miss Claiborne Foster and Allan Dinehart in “Applesauce.”
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- stantly, radio fans making inquiry as
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they had read, and studied; that the
station had broadcast entire operas,
with beneficial results at the box office.

was finally given, and “Abie” in his en-
tirety was placed on the air.

The rest of the story is contained
in the letter received a few days later,
on the stationery of the Studebaker
theatre, where ‘Abie’ was playing—and
still is playing. Here is a copy of the
letter:

“KYW, Chicago, Ill,,

“Gentlemen :—

“Never in my twenty years’ experi-
ence as a Chicago.theatre manager has
any one feature helped patronage like
the broadcasting of ‘Abie’s Irish Rose’
from the Studebaker stage last Tues-
day evening.

2.800 Hearers Will See

“By actual count at the box office,
2,876 vpersons mentioned they had
heard ‘Abie’ over the radio when
purchasing tickets. And all this num-
ber 48 hours after the actual broad-
casting. Two box offices were kept
open from 8:30 a. m. until 11:30 p. m.
At one time lines of eager purchasers
reached from the box office to the Audi-
torium hotel, 200 feet from the theatre.

‘“Letters were received from all parts
of the country. One man came to the
theatre with a telegram from New
York in which the sender said he had
heard ‘Abie’ over the radio. He
wanted two seats for a week-end per-
formance.

Two Girls at 2 O’Clock
“The telephone has been ringing con-

to when they could purchase tickets.
On the night of the broadcasting two
girls answered phone calls until 2 o’clock
in the morning.

“T believe that you should know
these facts and 1 am sending this let-
ter without solicitation from anyone.

“Miss Anne Nichols, author of the play,
heard the performance in her New York
apartment. In a telegram she asked me
to express her thanks.

“So we both join in thanking KYW
and its engineers for the splendid way
in which ‘Abie’s Irish Rose’ was broad-
cast.

“Sincerely,
(Signed) THOMAS P. GOZZOLA,

Manager.”

“Applesauce” Big Air Hit

“Wildflower,” a musical comedy, was
the next play to be broadcast. Then
came “Applesauce,” still playing at the
La Salle theatre. :

In this play, Miss Claiborne Foster
and Allan Dinehart scored a great hit
in their performance as broadcast. Our
photograph Fig. 1 shows these two popu-
lar performers as they appear in the
play. Many radio fans who otherwise
would never have seen them went to the
performance after hearing them over the
air.

The news of the things that radio
could do for the theatre had traveled
about among the box office czars. H.
N. Holde, manager of “White Cargo”
was quite willing to let his show go on
the air. When Walter C. Evans, chief
engineer of the station went to the thea-
tre to try out the best location for the
microphones, he was given every co-

operation.
One of the other managers had said,
“don’t let those microphones show.”

Mr. Holde said, “Put them where you
can get the best results, whether they
are visible to the audience or not. The
audience won’t mind,—they will enjoy
the novelty.”

Swinging Hidden Over Head

The microphones were placed in the
hanging lantern, above the actors heads,
and in the center of the stage. The
results were the best ever obtained in
stage broadcasting.

The fans liked it. Hundreds of letters
have been reecived at the station. They
were from Chicagoans, from farmers
throughout the Middle West, there were
letters from the blind, letters from hospi-
tals and sanitariums.

Gladys Frazin, the only woman in the
cast of the play, was handed a pile of
letters. She read them carefully.

The Human Side of It

“I'm glad we were able to do it,” she
said, “I was a little dubious at first.
I didn’t know much about this broad-
casting. I’ve been too busy in the thea-
tre to find out its possibilities.

“Aside from the practical side, the
added attention it brings to the show
—just think of the hundreds of people
who were entertained who could not,
otherwise, know the play, these shut-ins,
these blind people, these people in hospi-
tals. I’d like to entertain these people
often. Maybe I can.”

When Victor Said “No”

A little different angle on this prob-
lem has been seen recently in connec-
tion with the Vietor artists perform-
ances. Up to a short while ago none
of the singers who make records for the
Victor Company had ever broadcast their
voices. This was for two reasons; in the
first place, they had some doubt as to
the ability of radio to reproduce their
concerts in a way which would do them
credit. But even more powerful than
this was the fact that their contract
with this company forbade their giving
any such a performance.

However, the technique of broadcasting
has advanced so far that there is no more
question of its being able to do the best
singers justice. And mnow the Victor
Company has caught the vision and sees
that broadcasting their records will help
to sell them. So every two weeks on
Thursdays a half dozen big stations are
sending out to an audience estimated at
6,000,000 listeners the sweet strains of
music from the Metropolitan headliners.

Then the People Stayed at Home

The first reaction of the public to
these superconcerts was striking. The
first night when McCormack and Bori
sang the theatres in the Fast reported
that a large part of their regular
patrons stayed at home. The S. R. O.
(standing room only) signs were taken
down off the doors of even the most
popular theatres. The ticket scalpers
ceased to scalp and as a result the thea-
tre managers tore their hair.

In spite of this, there is little doubt
but what such broadcasting will increase
rather than reduce the revenue of the
theatre. The people who will postpone
going out in the evening so that they
may hear the best in music are the
very ones who will be attracted to the
good productions which the theatres have
to offer. 1If they don’t go on Thursday
night then they will go on Friday or
Tuesday. :

When New Things Are Old

In addition to this, it is most likely
that a good part of the reason for the
sudden falling off on the one night was
due to the novelty of the thing. It was
something that had never been done be-
fore and everyone wanted to know what
it would be like. When the newness has
worn off conditions will return to normal
again. In other words the people of
New York are not very different from
those of Chicago.
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53 Acres of Testing Aerial

How Some Disputed An-

tenna are Being Cleared up

SO much is being said these days about

receiving sets that you perhaps lose
sight of the fact that broadcasters still
have a few problems of their own. These
questions effect your set, since the best
receiver can’t pick up better programs
than what are actually in the air. If a
singer with a wonderful voice pours out
liquid tones into the microphone, and the
aerial censors her music by cutting out
all the rich overtones, then your radio
can’t guess at how her notes sounded
and fill in the harmonics itself.

That is why you will be interested in
the large scale experiment with different
styles of aerial and various lengths of
wire and kinds of insulator, etc., which
are now being carried on. The improve-
ment which is being made will appear
in the music you get a little later on.

A Giant Sending Laboratory

Steel towers and wooden masts, inter-
connected by wires and anchored in solid
concrete or by cable, are sprouting up
all over the field in which the General
Electric Company is erecting a giant
radio transmitter laboratory. Among
the masts, which hold a variety of an-
tenna systems, are large and small
buildings in which radio specialists will
solve some of the problems of radio
transmission.

The fifty-three-acre laboratory is lo-
cated six miles south of the city of
Schenectady, the home of WGY. In these
testing rooms the engineers will endeavor
to find means of improving transmission
quality and reliability, and will test
theories of static and fading, in the hope
that these twin terrors of radio listeners
may be banished.

What Causes Fading

The general idea of fading has been
explained in these columns before. When
the radio waves from the sending aerial
travel up into the sky, they strike a
layer of air which has such a low pres-
sure (owing to the height above the

earth) that it becomes conducting. This
is called the Heaviside layer, and it has
the property of reflecting the waves like
a mirror. The receiving set in your
house picks up these oscillations reflected
from this mirror,

But other waves from the same station
are coming along the ground to you as
shown in Fig. 1. When the two waves

from the earth and sky happen to be
so that they add

in phase (in step)

casting is this. The aerial vibrates with
electrical waves just the same way as a
violin string does with sound waves. Of
course a high note is
short string. The
of wave lengths for
from 200 to a little over 500
meters, which corresponds with 1500
to 600 kc. (kilocycles). This is a high
speed of vibration compared with 100 ke.,

made by a
ordinary band
broadcasting is

the equivalent of 3000 meters. The
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GROUND WAVE AND SKY WAVE INTERFERE

Fig. 1.

together you get loud signals. When
the mirror layer happens to shift be-
cause of air currents or the like so that
the two waves are out of phase, then
they neutralize each other or subtract
and the signal fades away.
there are a great many points about this
theory which require further investiga-
tion. These are being looked into and.
tested out from this laboratory.

However,

Steel Towers of Two Heights

The antenna structures include three.
towers 300 feet high arranged in the form
of a triangle. Fig. 2 shows the arrange-
ment. From these steel masts almost
any type of antenna may be strung
capable of operation between 600 and
3,000 meters. A fourth steel tower, 150

feet high, may he connected to any of|

the trio of masts for work on wave-
lengths from 200 to 600 meters.
The reason the lower tower must be

used for the ordinary frequency of broad-

Fading is Explained Here

kilocycle you will remember is 1000 vi-
brations per second.

Now if you should see a man trying
to play a high note on the violin, and he
tried to use a string two or three yards
long, you would know that he did not
understand that a high note required a
short string. In the same way the high
oscillation speed of the broadcast band
of frequencies (vibration speeds) needs
a comparatively short aerial. If the
towers three hundred feet high were
used for this purpose, the lead-in alone
to get to the top of the tower would be
altogether too long not counting any
length of flat aerial at all. So a 150-
foot tower supports the antenna for tele-
phone experiments.

Masts Musts be of Wood

In addition to the steel tower there
are numerous wooden masts (Fig. 3) for
antenna systems for experimentation on
wave lengths from 15 to 200 meters.
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These short wave lenghths are given ) direct current and alternating current
out by oscillations at 2000 to 150 ke. re- | machines for filament energy, biasing

spectively.

Such very high speeds of land for low powered amplifier operation.

Fig. 2. These Steel Towers, 300 Feet High, for Code Transmission

vibration cause severe eddy current los-
ses in any piece of metal within several
hundred feet. If the aerial for these high
frequency tests were supported on steel
poles then the efficiency .would be very
low because of the absorption. Wooden
masts overcome this trouble as no cur-
rents will flow through dry wood.

In the largest building, constructed of
steel and brick, will be housed the main
power plant. Space is provided for two
more experimental transmitters.

The power plant includes a number of

high-power rectifiers for converting the

alternating current supply fom the city
electric wires into direct current with a
maximum pressure of 30,000 volts. In
addition to the rectifiers there will be

The generator supplying the filament
takes the place of the ordinary “A” bat-

ing the proper grid bias on the vacuum
tubes.

Room for 100 KW Outfit

The space allotted for the two ex-
perimental transmitters is sufficient for
equipment rated at a maximum of from
50 to 100 kilowatts. The power build-
ing also includes a dark room for the
development of oscillograph films.

6. Such an oscillogram is shown on
page 14 of this issue. A room is pro-
vided for a fully equipped storage bat-
tery plant. Here also is located a cen-
tral pumping system which provides
circulating water for all transmitters.
This water supply is used for the water-
cooled power tubes.

The main power house is connected by
cable for the transfer of power to sev-
eral smaller buildings constructed of
wood. These buildings will be used for
the development of particular types of
transmitters and must be located a dis-
tance from other equipment. Very small
buildings are located at the foot of the
steel towers and in these will be housed
the tuning systems for particular types
of antennas.

The method of tuning is to connect
in series with the aerial, a coil or con-
denser of the proper values. A coil de-
creases the speed rate of vibration while
a condenser speeds it up.

Perhaps You Have a Laboratory

Due to their familiarity with receiv-
ing equipment most people interested in
radio think of an experimental radio
laboratory as a room in which radio re-
ceivers, associated circuits and appara-
tus are developed. In fact, many ama-
teurs, experimentally inclined have, on
a small scale, a receiving laboratory of
their own.

Fig. 3.

tery, while a low pressure machine is

These Masts Must be Made of Wood

In general, most people, due to lack

substituted for the “C” battery for giv- [of contact with transmitting equipment,
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do not realize that radio transmitters
are just as important as receivers. The
research and design of these two lines,
while quite different, are still dependent
on each other. Ixperimental trans-
mitter work, especially if high power is
to be used, cannot be done by the ama-
teur on account of the space and equip-
ment required. The cost of establishing
and maintaining and testing transmitting
plant is beyond the purse of any ex-
cept a large company.

As Big as a House

In the receiving laboratory the en-
gineers test out the various unit parts
which make up a radio receiver. They
study the characteristics of the tubes
for each piece of apparatus to make
sure that each part can do its own work
well. Ordinarily such a receiver labora-
tory might take up the space of an or-
dinary house.

In a transmitter laboratory the en-
gineers are interested in such features
as converting of the ordinary 110-volt
lighting current to 15,000 or 20,000
volts direct current. They must study
means of changing this direct current
into radio frequency oscillations. In so
doing the efficiency of each part is of
vital importance. This is especially true
if the transmitter is to have an output

which was at that instant going on in
the air. It would thus appear like fad-
ing to a sharp tuned radio.

Again, the engineers must study con-
tinuously the problem of modulation
whereby the audio frequency energy may
be accurately and efficiently super-
imposed upon the radio frequency energy.
These are but a few of the problems the
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tests, which frequencies are most de-
sirable for any given type of service.
He must find out the power required
to cover any given distance under any
specifi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>