
..,M111111111111116rie: a

December 15, 1924
15 Cents a Copy

IN THIS ISSUE

What Causes Sharp Tuning?
Special Article by H. V. S. Taylor

Wedding of Phonograph and Radio
- How to Compare Two Radios

How Radio Inspectors Protect You
No Dead Batteries With This Meter.

I -1 -00K -UP NUMBER, JANUARY 15

YOU WILL UNDERSTAND THIS
MAGAZINE-AND WILL LIKE IT

ew England Publication
 



CHANGE THAT HOOK-UP
Perhaps you have run across an unusually good hook-up. Even at that we

can suggest a change which will undoubtedly give you clearer signals. That will
result from using Radiclear Audio Transformers instead of those you now have.

Maybe you don't think it makes much difference what kind of an audio
transformer you use. If so, try out this test. Pick up some station with your

detector only which comes in clear, but faint.
Then plug into the first step of audio. The
chances are strong that while the music will
be a lot louder, you will notice that the piano
has lost some of its character, and the tones
of the violin are not as bright as they were
before.

There is a lot more noise, too. Of
course, what noise was there before will
naturally be made louder but many trans-
formers throw in a lot of their own for good
measure. If you find that such is the case
you will know that it is not a Radiclear.
A PECULIAR THING ABOUT 1 HIS

TRANSFORMER
Strange to say when you are listening to a

distant station talking, you can understand the
words. That is because the Radiclear trans-

former does not distort and also because it makes no noise itself. That is why it is
often known, as "The Noiseless Transformer."

In spite of the fact that this device is the result of a great deal of engineering
skill and laboratory work it sells for $3.95 postpaid by check or money order.

Or if you prefer, we will ship it to you C. O. plus postage. In either
case we will refund your money if you are not satisfied at the end of two weeks' trial.

Send in your order to -day
SOMETHING YOU OVERLOOKED

It is not too late to send a couple of Audion Crystals as spares to your friend for a
Christmas present. A good crystal will hold up with ordinary use for six months or more,
which will take him through the year.

Although these crystals are sold with a money back guarantee, it is very unusual for us
to be asked to replace them. That is because careful inspection eliminates those crystals
which are not up to our high standard. Remember that these crystals are alive all over-
drop the cat whisker anywhere and you will hear the program.

They are put up in a wooden box lined with cotton, so that they will reach you in good
shape. You will be surprised at the price for 'such a wonderful guaranteed crystal, only
25c. postpaid. Use the coupon for ordering.

TAYLOR
ELECTRIC CO.

1206 Broad Street

Providence, R. I.

The Taylor Electric Company,
1206 Broad Street,
Providence, R. I.

Please send me the following by par-
cel post. (Mark which one you want)

Radiclear Audio Transformer @ $3.95
Audion Crystal @ 25c.
Gold Plated Cat Whisker @ 15c.

I enclose $.... to pay for these.
(These above prices include the postage
for sending.).

Send them to me C. 0. D. I
will pay the above price plus postage.

(Indicate which way you wish to pay.)

(Name)

(Address)
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GOOD THINGS COMING
IN NEXT ISSUE

Do your batteries ever cause you any trouble? Dry cells some-
times give out after lasting only a couple of weeks. "Close Circuit
Batteries for Radio," by Standiford, in our next issue describes a
kind of battery which will last much longer at less expense.

So many radios are glaringly home made. They may work
well, but no one could possibly mistake them for factory built, even
though the cabinet may be a good one. If you want to lose the
home-made read, "A Professional Touch for Your Set," by Nickerson.

At this time of year many new aerials are being put up. But
the newcomers are not the only ones who don't know much about
antennas. Even those installed by old hands could frequently be
greatly improved. This is discussed in "The Radio Man Explains
Aerials," by Taylor.

Can you boast about Coast -to -Coast reception ? Perhaps you
are not getting all you can out of your set, or maybe you are trying to
overwork it. The natural limits of various sets with different kinds
of broadcasting is described in the article, "How Far Should Your
Set Hear?", by Goldsmith.

No doubt you know that pictures are now being whisked through
the air. Several articles have appeared which pretend to explain
how this is done. None that we have seen gives as clear descriptions
as can be found in, "Waving Photographs Three Thousand Miles,"
by Vance.

Engineers believe that atoms are built up out of electrons. If
an atom is a thousand times too small to see what shall we say of
electrons? Arid yet, with the new apparatus described by Bartlett,
in "Now Electrons Can Be Heard," is explained how we can prove
their existence by our ears.

Are you ever sick ? We hope not, but if you are then the ap-
paratus which "Takes a Portrait of Heart Beats," as described in our
next issue, would be a distinct help in diagnosing your disease.
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What Causes Sharp Tuning?
Ways and Means of In-
creasing Your Selectivity

By HORACE V. S. TAYLOR

a DUET is a fine thing, but when it
consists of a girl singing, "Drink

.o lie Only with Thine Eyes" and a bag-
:ipeplaying "Coming Through the Rye,"
Ili sot so good. When you listen to a
ant program and the local station

.widealy butts in, you naturally wish
Tea had more selectivity in your set.
There are a good many wrong ideas

int selectivity. Some seem to
mierstand one thing and others some-
* else when this word is spoken.
Win it really means is this-the selec-
in set will pick up a station when the

1

v

um.
%

Pit 1. Resistance Shows Swing

41s are turned to its particular wave
1011, and when they are shifted
41htly the station disappears. With a
'eeelver, which is not so selective, the
l'tion will be heard when the dials are
'liked a considerable distance.

Tuning Out Not Enough
But it is not enough that a radio be

able to tune out a local station. It
must be able to pick up distant ones at
the same time. For instance, as an ex-
treme case, it is possible to tune out a
local station by turning the rheostat oft,
which naturally gets rid of everything.
This may sound silly, but it is no dif-
ferent in idea from some of the methods
of tuning out stations which are occa-
sionally proposed. For instance, it has
been proposed quite seriously to put a
high resistance in the aerial line. Of

course, this will get rid of a local sta-
tion, because it is almost like disconnect-
ing the aerial, but it prevents any
chance of pulling in outside programs.

Another scheme that is sometimes pro-
posed is to use two aerials; one for or-
dinary work, and the other, a very short
one, to be employed only when local sta-

tions are going. If the idea is merely
to separate the home broadcasters when
two or more are going at once, this plan
will work all right, but most radio fans,
in reading the recommendations, natur-
ally conclude that a short aerial will
pick up distance when the local studios
are operating. They are much disap-
pointed when they try it out, as such
short antennas will not bring enough
energy from across the continent to be
heard well, even late at night, after the
interference has stopped.

Disadvantage of Sharp Tuning
With all the advantages which selec-

tivity gives in being able to hear a

thousand miles through nearby interfer-

ence there is also one drawback. If you
have a sharp tuned set, so that the local
programs are held down to only a few
degrees on your dial, then by the same
token outside stations will be restricted
to only a small fraction of the degrees
on the dial, which broad -tuned radios
have. Suppose that on your neighbor's
set the home talent can be heard all the

to eighty on the tun-
ing dials. That is a band of sixty de-
grees. Late at night he finds that a
distant station (let us say, WGY) can
be heard from 48 to 49 on the dial. That

Fig. 2. Heavy Weights Run Longer

is a satisfactory range for picking up a
far away broadcaster.

Now suppose your own radio is selec-
tive, or sharped tuned. The local station
does not bother you very much because
it is restricted on the dial from 50 to
65. This is only fifteen degrees, which
is one -quarter of the 60 which your
neighbor's set required. From this you
can see the ratio that his outfit covers
is four times the distance on the dial
that yours does. Now his would tune
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in WGY over one degree, so yours will
respond only when the dial is set within
one -quarter degree. This small space
will be much harder to hit, with the re-
sult that you may occasionally turn
right through their program without no-
ticing it.. In any event, it will be a good
deal harder to tune accurately to this
station with your set, since you have to
hit it a lot finer than he does. That is
the disadvantage of a selective set.

Like Postoffice Letters
This resembles the sorting of mail in

the postoffice. Suppose that the postman
throws the letters for each city down in
great big heaps. Then the mail for New

Fig. 3. A Case of Tight Coupling

York City will occupy a whole corner
of the room and will spread out over
twenty feet of floor space. A smaller
town like Troy, for instance, will have
a pile of mail occupying a floor space
of perhaps two feet. Now a new ruling
goes into effect that all the letters must
be stacked neatly together instead of
being dumped on the floor. As a result,
New York's mail will be carefully piled
into five feet of space, and Troy will now
occupy only six inches, which might
easily be overlooked, owing to its re-
stricted space.

Another way of looking at it is like a
map. Perhaps you have heard the story
of the Chinese boy that wanted to work
for an American firm in China in an-
other city from where his parents lived.
His father would not hear of his leaving
his home town. So the American showed
the parents a map of the district, and
when they saw that the two cities were
only one-half an inch apart on the map,
they readily consented to his going. It
all depends on the scale. If you have a

map which shows New York and San
Francisco spaced ten inches apart, then
you can't expect the streets of a city to
show at all. On the other hand, if you
want to pick out the various streets,
then you will find that each county
covers a very wide area in the map.

What Makes Sharp Tuning
There are two ways in general of in

creasing the selectivity of your set. The
first of these is to cut down the resist-
ance. There are a few places in a radio
where resistance is an advantage, and
must be used. For instance, the rheo-
stat will immediately come to your mind.
It is necessary here to reduce the amount
of pressure or voltage on the filaments
of the vacuum tube, and this is done by
inserting the proper amount of resist-
ance in the "A" battery circuit. Another
place where it is needed is the grid leak.
Without it a negative charge would ac-
cumulate on the grid and by its repul-
sion would prevent the negative electrons
from crossing over from the filament to
the plate. By using the proper amount
at this point this negative charge is al-
lowed to leak off the grid and so main-
tain the efficiency of the tube.

In most circuits in the hookup resist-
ance is an unwelcome visitor. Unfortu-
nately, however, we can't get away from
it. Every material has this quality and
the reason copper is used so universally
is because its value is the lowest. To
be exact there is just one metal which
has a lower resistance than copper. Pure
silver beats it out, but only by a very
few per cent. The difference is so slight
that if silver cost only 1/10 of what it
does, it would not pay to use it instead
of copper. No other material can come
near copper in this respect.

If some new alloy could be found,
which had considerably lower resistance
than copper at any reasonable price, it
would drive out this latter material and
our sets would be a lot better. But un-
fortunately, there is no chance of any
such discovery being made. The reason
is this. When two or more metals are
alloyed together the resistance of the
mixture is always higher than that of
the best conductor. The essential point
is that while resistance can be raised
by alloying, it can never be lowered.

Why Resistance is Bad
We all remember that tuning a radio

set is getting the swings or vibrations

of the receiver to correspond with th.,
of the transmitter. Let us see how re-

sistance affects the timing of a vibrator
Look at Fig. 1, and you will see a pen
dulum swinging back and forth in
tank. The latter is empty and the pen
dulum swings out a distance of seven!
inches, depending on how hard it w.,
pushed at the start.. Let us say that
swings in an arc which is twelve inches
long. This is the length of the path_
just after it has started vibrating. If

we do not push it again its length 07
amplitude of swing will gradually di
crease. The friction of the air and
the pivot are the two things which CIIIIR
the swing to keep diminishing. If ws

Fig. 4. Coupling Is Too Loose

make the pivot run on ball bearings, the
pendulum will keep oscillating for a

longer time, since this decreases the fric-
tion there. If we put the whole business
in a vacuum tank, and suck out all the
air, then the time which the pendulum
bob takes in coming to rest will be

lengthened considerably. This is be-

cause the air friction, which had slowed
down or damped the vibration, is now
missing.

It is a difficult matter to tell with the
eye just when the pendulum stops mov-
ing entirely, and for that reason we will
use as a measure the time which it takes
to drop to 1% of its initial swing. This

particular pendulum took five minutes to
stop (fall to 1%). When we put ball
bearings on the pivot this time it in-
creased to say seven minutes. By ex-

hausting the air so that it oscillated in
the vacuum, the time was lengthened
to ten minutes. But now let us fill the
the tank with water. Immediately the
pendulum dies rapidly and the swinging I

only one minute. Why haswill last
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this action occurred? Because the re-
sistance to the oscillation is now great.

Increasing the Damping
We have just found that by putting

water into the tank the oscillations
were damped out much quicker. If, in-
stead of water we should use mercury,
the resistance would be a lot higher,
and the vibrations would be all over in
perhaps half a minute. But if we should
fill up the tank with cold molasses, we
should find that the oscillations
wouldn't last any time at all, Since the
pendulum would gradually sink to rest
in the straight -down position without
even passing that point and oscillating
at all.

That is exactly what happens in a
radio set. If the resistance in the grid
circuit is small, then the oscillations,
which have started, will continue and
the hook-up will be sharp tuned. If, by
leaving joints unsoldered or using a
small wire or in any other way, we in -

Fig. 5. Getting Biggest Swing

crease the resistance of this circuit then
the oscillations will die a, great deal
quicker and as a result the set will not
tune out local stations. From this
it follows that special pains should
be used to keep down the losses particu-
larly in the grid circuit.

Maintaining the Swing
As we have mentioned, it is unfort-

unately necessary that we use a
material (copper) which has some re-
sistance. Since we can't get rid of it,
how are we going to minimize its effects?
Fig. 2, will show how this condition can
be improved. As has been explained
before (See May 1, 1924 issue of RADIO
PROGRESS) the coils of a radio set cor-
respond to weights, while the condenser

is like a spring. The tuning factor,
which picks out any particular wave
length, is always equal to the product
of the value of the spring, multiplied
by the value of the weight, or to put it
in electrical language, the capacity of
the condenser (Microfarads) times the
inductance of the coil (Millihenries).
If this product is correct, the tuning
will be the same, no matter whether we
use a large capacity and small coil, or
a small capacity and large coil.

A3 Pa -ATE

.000s -
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C
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ought to go in constructing a sharp tun-
ing set. Instead of using a 43 -plate
condenser and small coil, we shall do con-
siderably better to use a 23 -plate con-
denser and more turns on our coil. The
tendency of modern design is all that
way. As a matter of fact, you will find
that a good many sets are now using as
small capacities as 11 -plate condensers,
and there is a chance that this move-
ment will go farther. The only limit
is that various parts of the set-wires,

GRID RErur
GRourtp

Fig. 6. Too Tight to Tune Out Loc 1l Stations.

Vibrating in Water
Which of these will be better from

the point of view of sharp tuning? Fig.
2, shows two different vibrators, which
have the same tuning factor and so will
pick up the same frequency or wave
length. The first one has a four inch
spring and a one pound weight. The
product, then is 4x1=4. The second has
a one inch spring and a four pound
weight, and again the product is
1x4=4. Suppose we put these two vi-
brating systems into a tank of water, as
shown. We know they will both oscil-
late at the same speed, because the tun-
ing factor is the same (4). Which
one will continue vibrating longer?
Undoubtedly you will see right away
that the heavy weight and stiff
spring at the right will have con-
siderably more energy that the light
weight and flexible spring at the left.
For this reason the small condenser and
big coil at the right will be oscillating
long after the small coil and big conden-
ser at the left has stopped.

This shows us in which direction we

VI

0z

connections, binding posts, etc., all have
a certain amount of capacity themselves,
and if we try to cut the adjustable quan-
tity down too small, we reach the place
where it no longer has enough control
over the total capacity in the circuit.

Tight and Loose Couplings
It was mentioned that having the re-

sistance low, was one of the two big
ways of sharpening up a set. The other
is getting the right coupling. This is
a rather difficult matter, and we can ap-
proach it best by comparing the action
of a pendulum. Referring to Fig. 3, a
pendulum is supported by a pivot so
that is can swing back and forth over
a scale graduated in inches from 0 to 6
on each side of the center point. This
has a light flexible spiral spring attached
to point A near the bottom of the rod.
The other end of the spring has a handle,
which may be pulled to the right to set
the pendulum in motion, swinging. As it
sways back and forth let us pull this
handle to the right for a distance of just
one inch and then let it go back again



8 RADIO PROGRESS
DECEMBER 15, 1924

as the bob swings back to the left. This
action of pulling the spring handle to the
right and then letting it go again, is to
be repeated regularly, timing it with the
oscillation.

Since the spring will let the bob over -
travel somewhat, the latter will swing
back and forth a distance of perhaps
two inches each side of the zero, even
though the spring handle is pulled
back and forth for a distance of only
one inch. However, this motion will not
be greater than a couple of inches, since
the spring is fastened so low down on
the rod that it makes a fairly tight
coupling with the pendulum.

Too Loose a Coupling
Now, in Fig 4, let us do the same

thing, except that we shall move the
point of attachment of the spring from
A up to position B, very close to the
pivot. The same motion will be given
to the handle at the end of the spring.
Again, the bob will oscillate back and
forth over an amplitude of two inches
each side of the 0. It is not held back
any more by the tight coupling, which
it had in Fig, 3. But the trouble here
is that the attachment is so near the
pivot that it has little effect on the bob,
or in other words, the coupling is now
too loose to get up much of a swing.
That is why the oscillations are still
quite small.

Now let us move the point of attach-
ment, this time to position C, which is
perhaps one-third of the way down the
rod. This appears in Fig. 5. With the
same movement of the spring handle we
now get a very vigorous oscillation of
the pendulum, since it swings out six
inches each side. The reason for this
big oscillation is because the coupling is
now just right. It is not restrained in
its motion by having too close an at-
tachment to the slow moving spring as it
is was in Fig. 3, nor is it so independent
of the spring motion as occurred with
the loose coupling of Fig. 4.

In our receiving set we have the same
kind of action. If the coupling is either
too tight or too loose, we do not get
the maximum loudness and selectivity.
This degree of coupling is effected either
by changing the location of one coil rela-

stator, gives tight coupling, but when
turned at right angles, the value drops
nearly or quite to zero.

A Case of Tight Coupling
A hook-up which has tight coupling

is shown in Fig. 6. The primary circuit
is from aerial, through the tuning con-
denser C direct to the coil S and then
the tap switch T to ground. The second-
ary oscillates between the Grid and
grid condenser through coil S and grid
return to the filament. You will notice
that coil S is common to both circuits
that is why the coupling is so tight, be-
cause the two circuits are almost rigidly
connected. The output of this tube runs
from plate P through the rotor of the
variocoupler R to the phones and back
to the filament. Such a hook-up gives
very broad tuning and is not as loud
as it should be on distant stations. It

A ER/ A;

corresponds to
diagram.

A modification of this circuit which
will give sharper tuning and more vol-
ume is illustrated in Fig. 7.

Circuit of this Hook-up
The output of this circuit, you will

notice, is just the same as before. The
difference is in the primary. Instead of
using the same coil for both aerial and
grid we now have a primary consisting
of from five to ten turns, wound on the
same tube as the stator of the vari-
coupler. The stator coil itself is con-
nected so that it oscillates between the
grid and the filament of the tube, just as
it did in Fig. 6. The tuning condenser is

.2-
Tu/pirs

So
ndfINs

LEAK
.13 la.,4 re:

S rot°
rcioNS

Fig.

GRown

Fig. 7. Loose

3, in our

that the circuit is much sharper tuned

than it was before. The reason is that
the aerial is no longer tightly coupled

to the tube. The reason that the draw.
ing specifies five to ten turns is because
a variation can be made at this point
to control the amount of coupling. The

more turns there are in this primary
coil, the tighter will be the coupling. By
experimenting with this coil you will
find a value which will give results

which are louder than they were before
making the change and also will cut out
local interference to a considerable ex-

tent.

A Golden Rule Set
Another big advantage of this hook-

up, as in Fig. 7, is that such a set will
not radiate very much. If the Udder
or variocoupler rotor is adjusted prop.
erly by not turning it too high, then this

.00/

PA 60

" a
8.47

Coupled Set for Selectivity

pendulum

tive to another, or by turning* it. The no longer needed in the primary but is
way this is changed nowadays is by a put across to leads of the stator of the
variocoupler. The rotor of the vario- variocoupler.
coupler, when swung into line with the With this modification you will find

--"r

PHONFS

receiver will not radiate at all. Of

course, this remark is also proof of the
single circuit hook-up of Fig. 6.

However, if, through improper adjust-
ment (which often happens) the tickler
is turned too high, so that the set oscil-
lates, then the amount of such radiation
fed back to the aerial will be amai
with Fig. 7, whereas in Fig 6, it was so
great that all your neighbors were se-
riously disturbed. For that reason we
strongly recommend building over all

single circuit regenerators to the form
shown here.

Mailing Lists
Will help you increa.se sales
mod pekes!Man be:1=1%1s= I
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Wedding of Phonograph and Radio
By ALFRED N. GOLDSMITH, B.S., Ph.D., Fellow I. R. E.,

Chief Broadcast Engineer, Radio Corporation of America

ENGINEERING is always widening
its scope, and new fields which are

at first developed by a hit-or-miss
method gradually become the subject of

orderly and rapid development by skilled

engineers. No devices more fully illus-
trate this evolution from chance trials
to systematic improvement than those

two related instruments; the radio re-
ceiver and the phonograph:

The nature of the music first put out
by phonographs, and later by the first
radio loud speakers, "designed" by guess
work, was very crude. When it is con-
trasted with the superb effects which
can be obtained today under the right
conditions, the effects of good engineer-
ing can be seen, and the possibilities of
the future appear even more attractive.

Diaphragm of Great Importance
Up to the present, the acoustic prob-

lems in the production of sound have
been very similar for the radio receiver
and the phonograph. Each uses a small
vibrating disk or diaphragm to produce
the sounds. In the case of the phono-
graph, the diaphragm is generally. a
circular piece of mica mounted in the
reproducer of the phonograph. This is
vibrated by a mechanical connection to
the needle resting on the record. In the
case of the radio loud speaker, diaphragm
of iron or other suitable materials is
vibrated by the magnetisms of a coil,
through the agency of currents which
are produced by the radio receiver and
its amplifiers. The defects of such dia-
phragm systems may be very serious
unless every feature of the dimensions,
mounting, and control of this disk is
thoroughly understood and accurately
worked out.

The sound produced by the diaphragm
in each case passes through a horn and
is modified by it.  Here again is ample
opportunity for good or bad design and
fine or poor results. The material of
the born, its size, shape, and mode of
attachment are all of importance, and
require careful study and experimenta-
tion to get the best results. The radio
receiver has the best of the problem,

Fig. 1. Note Extreme Thinness of This Radio Set

in one way, because one can increase
the amount of available power for vi-

brating the diaphragm as much as may
be desired up to a limit. by amplifiers,
while the power obtained from a needle
riding in the groove of the phonograph
record is strictly limited. Each field

has found its own best solutions, and
satisfactory results are now being ob-
tained.

The Two Not Enemies
The output of a phonograph and that

of a radio receiver are not so much alike,
nor so competitive, as is sometimes
believed to be the case. A phonograph
record is, of course, a reasonably perma-
nent article. Even if the record is

worn out, it can be replaced by the
purchase of a duplicate. It represents
the result of a considerable number of
rehearsals of the artist, and may fairly
be assumed to be the best recording
possible of the particular selection. But
the broadcast performance is final-
that is, if it is not quite what the

broadcaster desired, it can nevertheless
not be recalled or modified. And it is
heard once, and cannot be played over
and over again. A phonograph record
can also give us music or speech from
persons who are absent at the time;
they may even be dead. The broad-
caster must confine himself to persons
and actions of the present unless he too
uses records as his "raw material" for
broadcasting.

Unless you have the choice of a great
number of broadcasting station pro-
grams which you can pick up, the
phonograph will be more likely to fur-
nish just the kind of music which you'
want at any time. This assumes that
you have plenty of money and are will-
ing to buy the assortment of records re-
quired for your desired range of en-
tertainment.

It Has the Delicate Touches
The capabilities of the radio set are

unique in a number of respects. Sup-
pose an important speech is to be de-
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livered on a given evening. It may
reach a million homes by radio, with all
the timeliness and personal interest
which it carries. It may carry to the
radio audience the words of the great-
est statesmen or leaders in other fields
of activity at the instant they are
spoken, and with all the delicate in-
dividual touches which make such

ment in phonograph records would be
prohibitive, even if it were not fre-
quently impossible to assemble the de-
sired program in the form of records.
Furthermore, there are no interruptions
in the performance of a play or opera
in radio broadcasting. Besides this, it
is the best means of bringing the newest
artists before the entire public, probably

Fig. 2. How Set of Fig. 1 is Applied to a Popular Console

speeches so interesting. This cannot
be done in the form of a permanent
record; the psychology of hearing a
phonograph record is quite different
from that of the reaction to an actual
radio speech. Broadcasting carries the
best concerts being given in a group of
nearby cities to all residents of the
great area surrounding them, and at
the very instant that the concert takes
place. It gives performances lasting for
many hours, where the trouble and ex-
pense of gathering a similar entertain -

before their efforts have been crystalized
in record form.

The recent rapid development of the
radio drama and of political broadcast-
ing indicates other fields which will
probably remain exclusive to radio. The
romance of radio is something no other
art can have. Through the miles of
darkness, carried by no visible force,
come the concerts and speeches which
entertain and instruct us. There is and
always will be a thrill in the knowl-
edge that an annihilator of space has

been placed at the disposal of mankind.
Men have always felt the cramping
limitations of their own slow means of
travel. The trouble of travel to a distant
city is sufficiently trying to make its
elimination by radio a permanent and
stable human asset.

Thin as a Shadow
It is therefore logical to expect that

radio and the phonograph will to some
extent supplement each other. Each will
supply its quota of enjoyment in its own
way, and use its own capabilities to the
full. The combination of the two fields
is, in fact, being rapidly worked out.
Fig. 1 shows a radio receiver which may
be installed in the lid of certain verti-
cal phonographs, or in a suitable part
of some console models. The most
noticeable and unusual feature of this
set is that it is carefully adopted to
phonograph requirements; notice in par-
ticular its extreme thinness. The space
taken up by such a receiver is only
about one -tenth of that of the usual
equivalent separate sets. Every re-
.ource in design had to be applied to
produce so unusual a result. The aver-
age thickness of this instrument is less
than one inch. While experimental hand-
made receivers may have been built as
thin as this, it must be remembered
that the form shown can be put through
quantity production in factories, which
is a very different matter from assem-
bling of a single model. The funda-
mentals of design have been so well
worked out that almost any hook-up
"ould now be worked into the same thin
form.

When installed in the proper phono-
graph lid, the combined instrument has
the appearance shown in Fig. 2. The
possibilities of such a double model are
quite striking. You listen to a popu-
lar broadcasting station concert, and
then, deciding to hear some particular
favorite song or dance, you can play the
desired record on the same instrument
and hear the music coming from the
same horn. Thus the scope of each in-
strument is widened by the combination.
It seems likely that .the development of
the radio field will show again, as it
has many times before, that new inven-
tions do not always drive out the old
devices, but that they supplement them
and broaden their usefulness.

Who Designs the New Models?
You may be interested to know how
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the men who invented these improve-
ments were trained. Some people think
all radio designers are amateurs, and
others are under the equally serious de-
lusion that all radio designers are pro-
fessionals. The reason for this con-
fusion of thought is simple. Very few
people are quite clear in their minds as
to what constitutes a radio amateur
and what a professional, or how a man
passes from one class to the other.

In baseball, it is not a very difficult
question to settle. When a youngster
leaves the back lot class and gets a
regular paid position on a team which
plays before fans who pay admission
lees, there is no doubt that he has passed
irom amateur to professional. Baseball,
in common with most sports, will al-
ways have the amateur and professional
croups, and will draw its skilled players
in the professional class from among
en -amateurs.

In medicine, on the other hand, there
15 (or should be) no amateur class.
The old "herb doctor" is now a rare
specimen, and indeed few people now -

1 adays would like it very well if they
I were told that their doctor was an ama-

tear. They would feel that his inquisi-
tive questions about their aches and
pains and his method of prescription by
:mess and treatment by trial was likely
to make him a lot happier than his
patient. In fact, most states prohibit
the practice of medicine except by fully
licensed professionals.

Getting Mileage a Game
That is, in the field of sports, ama-

teurs and professionals exist peacefully
side by side, while in the grave emer-
gencies of life nothing but professionals,
and the best of them, can be tolerated.
Radio falls between these extremes, and
this is one reason for the difficulty in
deciding what a radio professional is.
There is something of the sport element
in radio, since it gives amusement and
entertainment of the highest sort.
Then. too, the lure of distance has been
largely emphasized and has led many
persons into using radio almost as a
game. In playing it, the idea is to see
how many stations you can get in an
evening and what total distance from you
of all the stations added together. In
this case, the quality of the entertain-
ment is almost a matter of indifference
-all that is asked is to pick up the call
letters. For a while, many people en-

joy this sport and some of them get
permanent pleasure from it.

On the other hand, there is a more
serious side to radio. It is a tremend-
ous social and political agency, an ex-
tremely potent teacher, and a unifying
force stronger than anything known. It
is a means of cultivating musical and
literary taste and of bringing the
masterpieces of every form of melody
to a host of persons who would other-
wise be shut off, by the barrier of dis-
tance, from enjoying them. In this

Fig. 3. Symbol of Institute of Radio
Engineers

respect radio must give service of a re-
liable sort. Ease of operation and cer-
tainty of results are required, rather
than delicate adjustment and a sport-
ing chance of hearing the station ,sought.

Radio professionals stress reliability
as well as range, while amateurs gen-
erally go after distance records. Even
the best organized amateur associations
which handle radio relay traffic do not
attempt to guarantee transmission and
reception; but they always try to reach
out further and further to the very
bounds of the attainable range of the
station. A large margin of operating
safety is not asked of experimental and
amateur operation, but it is becoming
more common in professional circles.

Where They Come From
There are two sources of radio pro-

fessionals. One group are amateurs who
gradually drift into the radio business,
either as the result of a good business
offer from some one with the necessary
capital, or else because they develop
some device, such as a receiving set,
which looks like a commercial proposi-
tion, and for which they secure the
necessary capital. The sobering influ-
ence of the daily problems of design and

sales -change the attitude of the ex -
amateur who has gotten into business.
This is not always the case; it -must
be remembered that the ideas expressed
in this discussion are all general and
may have some exceptions.

The second, and more usual source of
radio professionals, is from the engin-
eering schools and the radio test divi-
sions of the larger concerns in the field.
A radio engineer and designer, accord-
ing to the view of that great society,
The Institute of Radio Engineers, is an
electrical engineer who has specialized
in communication and particularly. in
radio. While the Institute and the
State legislatures have not approved
the idea of a definite degree of "Radio
Engineer" or R. E., the Institute has
indicated the general nature of radio
engineering in the above definition.

No Degree of -Radio Engineer"
This brings out the point that the de-

gree of "Radio Engineer" is self -con-
ferred in this country, and without the
sanction of recognized engineering or-
ganizations, of great universities, or of
the State. Membership in The Institute
of Radio Engineers, in the grade granted
to the applicant by its Board of Direc-
tion, on the basis of his training and
experience, is a high honor, and is prop-
erly indicated by letters following the
holder's name. Thus, persons gen
uinely interested in radio become As-
sociate Members of the I. R. E., those
having considerable engineering exper-
ience become full Members, and engineers
of long standing, full responsibility, and
eminent achievement in the field, are
eligible for the grade of Fellow of the
Institute.

It may be mentioned that the Insti-
tute of Radio Engineers is an entirely
non-partisan and scientific society, free
from any commercial connections, and
that it numbers among its membership
thousands of radio engineers, including
practically every one of standing in the
United States and abroad. Full informa-
tion about it is sent out from its sec-
retarial headquarters in New York City.
Radio workers will be interested in its
emblem which is illustrated in Fig. 3.

The two arrows, one curled around the
other, represent in direction and rela-
tion the electric and magnetic forces
which are present in the radio wave.



12 RADIO PROGRESS

Since these are the basic forces of radio
transmission and reception, their picture
is an appropriate symbol for the en-
gineering institute representing the radio
field.

It Costs Something to Experiment
Professional activities' in all lines are

more expensive than amateur activities,
and this is particularly true in the radio
field. Large equipment is necessary for

amateur work will no doubt continue,
and will give real pleasure to the fans
as a sport and as a form of personal en-
joyment. The professional work, while
perhaps less romantic, will become more
and more concentrated and effective, and
will produce for the public a constant
succesion of more reliable and successful
receiving sets.

To the amateur, radio is a constant
source of pleasure, and, subject to the

Fig. 4. Testing High -Speed Equipment in Laboratory

a suitable research and development lab- rights of others, his activities are well
worth while. To the professional, radiooratory, where precise measurements as

well as general experiments are to be is a serious struggle to extend to the
entire public, including the least skilled

carried out. The radio equipment of the
amateur may run from a few dollars to
a thousand dollars or more in extreme
cases. The equipment for a professional
laboratory may be from $10,000 to $1,-
000,000. A corner of such a work -shop
is shown in Fig. 4. As the years pass,

broadcast listener, the great benefits of
modern radio. That it is also a "bread-
and-butter" problem in the case of the
professional makes him even, more worthy
of consideration and appreciation. It is
by the result of his efforts that radio
will come into its own and render its
full service to humanity.

ROXY GANG INVADES
MASSACHUSETTS

Stations WEEI, Boston, and WDBH,
Worcester, Mass., have been added to the
chain of stations now broadcasting the
Capitol Theatre program on Sunday eve-
nings. This makes a total of five stations
simultaneously transmitting this Sunday
evening feature, WRAF, N. Y., WCAP,
Washington, D. C., and WJAR, Provi-
dence R. I., being the other three. The

first part of the program, consisting of
music by featured artists and the Capitol
Grand Orchestra, is taken from the stage
of the theatre while the second half
brings "Boxy and His Gang" before the
microphone in the special studio located
in the theatre building.

At this time it is of interest to re-
late the history of the broadcasting of
Sunday evening programs from the Cap-
itol Theatre. After months of experi-

ments with a microphone installed
abovl

the orchestra pit where the Capitc,
Grand Orchestra render their selections.
WEAF for the first time on Sunday, N,..
vember 19, 1922, broadcast the overture
together with incidental music. nu,
however, did not become a weekly fea-
ture of that station's program until
December 17 of the same year.

When it All Started
On the evening of Febrauary 4, 1923,

from a special studio built for broad.
casting, "Boxy and His Gang" made

their debut, and from that night on be-

came the leading feature of all broad
casting programs.

It was not until October 14, 194
nearly a year later, that the second sta.

tion was linked with WEAF for.the pur
pose of broadcasting simultaneously this
Sunday evening feature. On that date
WCAP, the broadcasting station of the
Chesapeake and Potomac Telephone Com-
pany, located in Washington, D. C., leu
furnished this program by means of tele-
phone lines. One week later WJAB,
The Outlet Company of Providence, It
1., was also added in the same way, the
tying together three broadcasting trate-
mitters and furnishing each with tt!
same program.

Seen as well as Heard
Another interesting fact in connection

with the popularity of the broadcasting
of "Boxy and His Gang," was the recent
appearance of the entire ensemble for
one week at a Providence (R. 1.1

theatre. They were scheduled to give
ten performances throughout the entire
week but created such a sensation that
an extra matinee was found necessary
to meet the demands of audiences which
had heard them via radio each Sunday
evening and had come from far and near
to see them in a personal appearance.

So, with the addition of. two more
sending stations, "Boxy and His Gang"
are going to invade new territory and
win the hearts of thousands who will ex-
perience something new in the art of
radio broadcasting.

CUTTING IT FINE
The Bureau of Standards measures

the frequencies of broadcasters to one -
tenth of 1 per cent. Engineers of one
large company are making such meas-
urements to within one -one thousandth
of 1 per cent. That is like knowing the
distance between New York and Boston
to an accuracy of a few feet.
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How to Compare Two Radios
Are You Undecided Which
Make of Set You Want?

By R. H. LANGLEY, Radio Engineer, General Electric Company

THERE are so many sets on the mar-
ket at the present time (and each

one is the best-see advertisements) that
it is hard to make a decision on which set
to buy. Usually it is possible to narrow
:he choice down to two or three. Many
firms are willing these days to send out
a couple of different makes on trial. But
even in your own home it is sometimes
hard to tell which one gives a better
performance.

The trouble is this-it takes so long
to change over all the connections from
one set to another that the particular
piece of music which you heard on the
first is long since over. It is not very
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Fig. 1. Complete Scheme

satisfactory to compare a loud band
playing jazz with an orchestha render-
ing soft symphonies. In order to get
a good basis for making a choice you
should be able to switch from one set
to the other not only with the same
artists performing, but also with the
same phrase of music so that you can be
sure loudness at the sending station was
the same in both cases.

1

Switches Will Do This
In making comparison tests between

radios as just described, it is advan-
tageous to have a double throw switch

1 by which either of the two sets may be
quickly connected to the antenna and

ground and to the batteries. The ar-
rangement of a switch to do this is

complicated by the fact that various
manufacturers use different methods of
connection between the "A," "B" and "C"
batteries.

tion card. The switch will then carry:
Antenna, ground, -B, +A, -A and

+C.
Instead of a six pole double throw

switch, which is a little hard to obtain
at the ordinary radio store, you may
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Fig. 2. Simplified Hook -up -3 -Pole S witch

Considering the two plate voltages and
one grid bias or "C" voltage, a nine
polo double throw switch would at first
sight seem to be required in order to pre-
vent short circuits of the batteries due
to differences in inter -connection in the
sets. These nine points would be: An-
tenna, ground 90 "B"+, 45 "B"+, -B,
+A, -A, +C and -C.

Leaving Out Three
An investigation shows that a six

pole double throw switch can be made
to do the work, because the 90 volt, the
45 volt, and the -C are all insulated in
any receiver. These three points can
therefore be omitted from the switch
and terminals can be provided for them
to which all the sets may be permanently
connected as indicated on the instruc-

use two three pole switches. These will
be connected as shown in Fig. 1.

In this diagram only one radio set is
shown connected to the upper position
or throw of the switches. The other set.
for comparison is to be hooked up to
the lower throw in exactly the same
way. The extra connections, that is the
C-, 90 "B"+ and 45 "B"+ are to run
to the correct posts of both batteries at
the same time (in parallel.) When
operating these two switches be sure
you use both hands and throw the blades
either up or down on both sets at the.
same time.

This arrangement has the further de-
cided advantage that terminals can be
provided for various "B" and "C" bat -

Continued on Page 14
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Sending Station Stories
EVER HEAR A BASSOON?

One of the most unusual series of ad-
dresses ever arranged for broadcast au-
dience is starting this week, from
KDKA, at East Pittsburgh, Pa. Victor
Saudek, director of the Little Symphony
Orchestra, will present a series of edu-
cational talks on orchestral instruments.

Mr. Saudek, who has been actively
connected with various organizations
famous in the musical world in the past
30 years has arranged a series of talks
on the instruments making up the Little
Symphony Orchestra. Each instrument
in the orchestra' will be taken up sep-
arately and a general talk on what part
this instrument plays in the ensemble
will be given. The player of the par-
ticular instrument will illustrate the
various points made in the address.

Why Each Is Used
The talks are unusual in that the

public has seldom been given an oppor-
tunity to have analyzed and illustrated
the various instruments making up an
orchestra. It will be made perfectly
clear why such instruments are included
in the orchestra. The talks will be a
musical education in themselves.

Mr. Saudek has divided his lectures
into three groups, as follows: First
group-Wood-wind instruments: piccolo
and flute, oboe, English horn, clarinet,
bass.clarinet, bassoon and contrabassoon.
Second group-basses: French horn,
trumpet and cornet, tympani and per-
cussion instruments such as drums and
cymbals. Fourth group-string instru-
ments: violin, viola, violincella and bass
viol.

In preparing the talks Mr. Saudek
stated that few of the public know what
instrument make up an orchestra and
even fewer know the reason for includ-
ing the various instruments in the en-
semble. Aside from such instruments
as the violin, viola, cornet and the
drums, very few people can describe the
sounds made by the various instruments.

The addresses will be given Monday
and Thursday night during the coming
weeks until the series is concluded.

EAT AND GROW THIN ON
THURSDAY

Unmistakable proof has been received
that the girls in the vast radio audience
know what they want, and are deter-
mined to get it, at least so far as broad-
cast programs are concerned. This has
resulted in considerable expansion of the
WJZ Women's Hour Program. In the
few weeks since the special morning hour
of broadcasting especially for women was
inaugurated by that station so many ve-
hement requests and suggestions have
been received, that the original number
of subjects treated has been doubled.
Practically every subject of general in-
terest is now discussed by competent au-
thorities at least once a week.

The daily menu as prepared by Mrs.
Julian Heath, of the National House-
wives' League, and Eleanor Gunn's Fash-
ion Talks, prepared from the compre-
hensive and authoritative data of the
"Women's Wear" European and Ameri-
can bureaus, are broadcast every morn-
ing to meet the popular demand. John
C. Cutting of the Meat Council of New
York and the Etiquette talk by Vogue
are scheduled for Mondays. Dorothy
Ethel Walsh's famous "Home Beautiful"
talks and; Grace Isabel Colbron's book
reviews fill out Tuesday's hour. "House-
hold Equipment," by Ethel Peyser, "Care
of the Baby," by the Henry Street Visit-
ing Nurse Association, and household
hints by the Tribune Institute are heard
Wednesdays. "Eat and Grow Thin," by
Vance Thompson, "Dress Embroideries"
and Mrs. Roberts' "Arts and Decora-
tions" talk fall on Thursdays, and Mrs.
Pauline Peck's "Shoppers' Guide" and
the "Be Your Own Decorator" talk come
every Friday.

From. that schedule it would appear
that the modern housewife has more
trouble with food and clothes than she
does with either children or husbands,
with inexpensive interior decoration run-
ning the firsttwo a close race.

COMPARE TWO RADIOS
Continued from Page 13

tery voltage and the sets under test ea:

be connected directly to these terminu.
as just mentioned.

For example, terminals can be pro-

vided for 22, 45, 90 and 135 volts "13'
battery and for 4% and 9 volts "C" bat-
tery. Inasmuch as opening the swit6
disconnects the -B and +C, and dis
connects the "A" battery entirely, from
all sets, there is no possibility of a short
circuit, due to differences in inter
nections.

(Editor's Note)-While this scheme
connections is the best possible for I

oratory tests it uses more apparatus
wiring than the average fan want=
bother with. For many of the pop
makes of radio on the market a fur
.simplying can be accomplished.

The ground connections can be run
any set since practically all the set,
the world are grounded and one do
not affect another. This will eliminate
one terminal. Furthermore the "C" bat
tery as is almost universally the case.
gives out no current as it is connected
in the grid return from the amplifier
grids to the filaments. No difficulty will
be experienced in hooking up both the
"C" battery connections, as shown in
Fig. 2.

This Hook-up Must Be Tested
Thig hook-up it must be, remembered

is not as sure as that given in Fig. 1.

If one of the radios, which you are com-
paring, happens to ground the plus and
the other the minus of the "A" battery,
then a heavy current will flow in this
battery when the switch is closed, either
up or down. To test this, turn off all
rheostats and then take off one terminal
right at the "A" battery. Notice

whether there is any flash. If so, it

means that the internal connections of
the two sets are so different that this
simplified scheme will not work and you
will have to go back to Fig. 1.

In case one or both sets omit the "C"
battery, then its terminals at the switch
may be left disconnected, or if preferred,
since these units are quite cheap, sepa-
rate "C" batteries may be hooked up
without running through the switch.
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Modern Loud Speaker Design

CAN you remember back in the dark
ages of radio when there were no

vacuum tubes, but only crystal detectors
to bring in the signals? In those days
there was no need .for having loud speak-
ers, since the signals were often so faint
that the best pair of phones hardly made
them heard.

But the vacuum tube detector in-
creased the signal strength so much that
it is now possible when within a few
miles of a powerful broadcasting station
to pick up the programs on a loud
speaker in a quiet room. And when we
use amplifying transformers in one or
two steps we get so much current from
the output oircuit that we can work a
horn on distant stations. Since these
have made possible the generation of
large audio currents, inventions have
been sought so that these currents might
be changed into sound waves with as
little distortion as possible. The idea
is that a more or less exact reproduc-
tion of the original sound may be made,
both as regards quantity as well as qual-
ity. In considering the problem, it might
be well to decide first just what qualities
are desirable in a loud speaker, in order
that we may have some definite objec-
tive in view.

In order that the speaker may be as
nearly perfect as possible, it should be
able to handle any audio frequency volt-
ages applied to it in such a way that the
reproduced sound wave will contain vi-
brations of the same amplitude and fre-
quency as the constituents of the voltage
applied to the loud speaker. In other
words the translation from electrical to
sound waves should be as faithful. as
possible.

Must Not Lose the Ripples
For instance, look at Fig. 1, which

shows in a rough way the difference in
vibration between a tuning fork, sound-
ing Middle C on the piano, and a violin,
playing the same note. Both of them
have 256 vibrations per second, since this
is the speed which gives the tone of C.
But while a tuning fork gives a perfectly
smooth wave which sounds rather flat
and dull to our ears, on the other hand

By EDWARD W. SMITH

the violin gives a wave which has a large
number of ripples in it. It is these rip-
ples or harmonics riding on top of the
main tone wave which .give the particu-
lar kind of note, or "timbre," which
makes it easy for us to tell what kind of
an instrument is playing. If the loud
speaker takes the violin wave and in re-
producing it leaves out some of the rip-
ples, then the timbre will be destroyed
and the tone will no longer be natural.
If it is particularly bad, and all the har-
monics are omitted, then the note will
sound like a tuning fork.

The horn's sensitivity should be such
that large audio frequency voltages need
not be applied to it to give satisfactory
volume. But the sensitivity. of the
speaker is not so important as some of its
other qualities, as it can be compensated
for to some extent by increased amplifi-
cation if necessary. Also, of course, its
proportions and shape must be such as to
give it a pleasing appearance.

When alternating current flows through
the primary of the audio transformer, of
course it is limited in value by the ef-
fect of the winding. This wire naturally
has a pretty high resistance and besides
this the effect of the larger number of
turns causes a high electrical weight or
inductance. The combination of resist-
ance and inductance is called the "im-
pedance." The higher this is in value
the greater the voltage required to force
current through the windings. The plate
circuit of the tube itself also has an
impedance which in the average tube will
have a value of about 10,000 ohms.

Getting the Right Audio Transformer
It is a well known fact in audio trans-

former design that the best quality can
be obtained only by making the ratio of
the impedance of the transformer pri-
mary to the plate impedance of the tube
as high as possible for all frequencies be-
tween 100 and 10,000 cycles. This means
high voltage amplification. With the loud
speaker, however, a different condition
obtains. Here we are changing the audio
frequency power in the plate circuit of
the last tube into sound energy. It is not

a question of voltage as it is between
tubes.

It *can 'be shown by figures that if
we have a system like a generator supply-
ing energy to an external resistance,
which may be an electric light, maxi-
mum power will be delivered to such an
external resistance (lamp) when its re-
sistance is equal to the internal resist-
ance of the generator. If the external
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Fig. 1. How Some Horns Treat Waves

resistance is made either greater or less
than that of -the generating system, then
the power delivered to it will be less
than it was when they were equal. The
curve in Fig. 2 shows the variation in
power delivered to an external resist-
ance when the plate impedance of the tube
is 10,000 ohms and the generated volt-
age in the circuit is 10 volts. Notice
that the power is greatest when the ex-
ternal resistance is 10,000 ohms-the
same as that of the tube.

With the loud speaker we have a sim-
ilar condition. We are putting energy
into an external circuit (horn) in the
form of audio energy, and ' when the
amount thus expended is equal to the
energy spent in the plate resistance of
the tube we have obtained the maximum
possible transfer. Some of the energy
which goes into the loud speaker, (in
fact, we might say with more accuracy,
most of it) does not reappear as sound
energy but is wasted in losses in the loud
speaker itself. Our problem then con-
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sista first in obtaining maximum transfer
of energy at all frequencies into the
loud speaker, and second, at the same
time effecting its conversion into sound
as efficiently as possible.

Current in Step with Voltage
Let us consider the first part of the

problem just stated, namely that we wish
to have maximum transfer of energy into
the loud speaker at all frequencies (all
different notes). This energy is repre-
sented electrically by the product of the
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loud speaker, we shall have a horn that
is taking all the power possible.

' Of course, we must observe the other
point already mentioned that the im-
pedance of the horn must equal that of
the plate circuit of the last amplifier
tube.

A first consideration of this question
might lead you to think that it would be
utterly impossible to keep the current
and voltage in phase, or anything ap-
proaching that condition in a piece of
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voltage applied to the loud speaker mul-
tiplied by the current through it. That
is, energy = voltage X current. This
holds true, however, only when the cur-
rent is in phase (in step) with the volt-
age. In most cases where the current
runs through a coil the inductance or
electrical weight causes the current to
lag behind the voltage in its oscillations.
That is, the highest value of current
occurs a fraction of a second after the
maximum voltage as the two vibrate up
and down. If the current is out of step
with the pressure then the equation just
given will be corrected to read energy
=voltage X part or component of cur-
rent which is in step.

This shows that the larger we make
this power component of the current the
greater will be the power we put into
the loud speaker. So if we can by some
means or other develop a reproducing sys-
tem which will keep the current and volt-
age in phase at all frequencies in the

apparatus that has as much inductance
as a loud speaker, but such is not the
case.

How to Keep Them Together
Let us take a telephone receiver or a

loud speaker and see how it acts when
giving out various tones. The voltage
we shall keep constant but the frequency
will vary. We shall find that at one par-
ticular freqency (tone) we shall get
much more sound output than we did at
all the others. This vibration speed is
the natural frequency of the diaphragm
and the same effect will be noticed at
multiples of this one to a less extent.
That is, if the natural time of vibra-
tion should happen to be such as to make
midde C (256 cycles) particularly loud
then C in the octave above this, 512 vi-
brations, would also stand out louder
than the rest. The same would apply to
the next C, 1,02.4, although not quite to
such an extent. If the inductance of the
receiver is then measured at this funda-

mental frequency of the diaphragm,
it

will be found that it has dropped to
surprisingly low value and may even be

too small to be measured accurately.
When such action occurs it is called a

point of resonance. It is really the sans
thing as what happens in your tuner
when you adjust the variable condenser
or variometer to the wave length you
want to pick up. To all intents and pur-
poses then, the unit at this frequency has
no inductance but acts like a pure re-
sistance and absorbs the maximum power.

If then we could make such a reso-
nance point occur at all frequencies in-
stead of just, one and its multiples, alai_
so give the same output at all frequen-
cies, we should have approached at least
the perfection we desire.

You Can't Change the Diaphragm
It is the diaphragm or vibrating disk

in the speaker which actually makes the
sound vibrations in the air and you can't
change this very much to make it reso-

nant at more than a few tones. So mod-

ern design brings into play the resonant
properties of horns in an attempt to
make the sound output the same at all
frequencies. Every horn or instrument
of that type has a certain natural period
of . its own, which depends chiefly upon
its length,-the longer the horn the lower
its neural period or note. And like the
diaphragm mentioned above it has reso-
nant points at harmonics or multiples
(like twice, three times, etc.), of its

natural period. If instead of using the
loud speaker unit by itself we could at-
tach a horn to it such that the resonant
points of the horn would coincide with
the points where the unit was not reso-
nant, then the net result would be that
we should have a combination that would
respond equally to all the frequencies of
both the horn and the diaphragm. It
can be seen Therefore that if the num-
ber of resonant points in the horn is
great enough and they are sufficiently
broad to fill up the hollows in the sound
output where the diaphragm is non -reso-
nant or nearly so, then the best results
will follow. In that case we shall have a
fairly uniform sound output over the
frequency or tone range present in speech
and music, and more power will go into
the production of sound energy.

Long or Short Horns
The natural period of the diaphragm

used may vary with the general types of
loud speakers, from four or five hundred
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cycles to eight hundred cycles, depending
on the make. If we wish to fill up the
non -resonant points of such a diaphragm
by the method just outlined, it would
seem that we should have to use a horn
of great length in order that we might
get sufficient output at the lower frequen-
cies and also so that the resonant points
of the harmonics might be sufficiently
close together to give the desired result.
Certain other considerations enter into
the matter so that it is frequently possi-
ble to secure very uniform sound outputs
with horns of very moderate lengths. It
can be easily seen, however, that the
characteristics of the unit and horn must
be such that they complement each other
if the best results are to be secured and
that the fact that a unit works well with
one horn does not necessarily mean that
it will work well with some other.

It is a comparatively easy matter to
produce a loud speaker which will give
fairly good results in fhe middle regis-
ter, but to produce one which will give
uniform results over the range from 100
to 10,000 cycles is a different matter.

Can It Say Mississippi?
This represents the number of notes

from the lowest C on the piano up to be-
yond the highest. The upper ones are
not usually used in music but do come
into ordinary speech, particularly in
sounding the letter "S."

Like the audio transformer, the horn
which gives satisfactory operation on low
notes will usually give poor results on
the high frequencies and vice versa. It
is in the reproduction of high and low
frequencies where the real merits of a
loud speaker begin to show up. The
prospective purchaser may find one type
which makes a piano sound like a piano
and appears natural on speech, but it
sometimes happens that even such a horn
is not very intelligible on speech due to
an absence of the higher frequencies. The
reverse is also true, that a loud speaker
that reproduces violin and flute music
well and makes an "s" sound like an "s"
usually does not have enough of the
lower frequencies in its output to give
naturalness to speech or organ music.

Shape of the Horn
The actual shape of the horn also has

an effect on the quality of its output.
Sometimes, in going around a corner, the
sound waves will interfere with each
other. Some idea of the way that it
works can be obtained from a simple ex-

periment. Get a strip of ordinary sheet
tin about three inches wide and long
enough to represent the sides of the horn
you wish to test. Fill a large flat -bottom
tank with water two inches deep. An

ordinary laundry tray makes a good tank
for this purpose, although a kitchen sink
with a piece of rubber over the drain pipe
will do. Bend the sheet of tin to the
outline of the horn as shown in Fig. 3,
Then dip a piece of cloth in the water
and squeeze it over the base of the horn
in such a way that the drops fall right
at the spot where the diaphragm would
be.

You will see that a series of waves
or ripples will be formed which if it
were not for the tin walls would spread
out in circles. The horn wall changes
this so that the waves follow the out-
line and go out in a way similar to that
of sound waves leaving a loud speaker.
By bending the tin into various shapes,
it is possible to try the effect which this

has on the signals.

LAUNOXY

It is Hard to Pick a Good One
The loud speakers on the market

which even attempt to reproduce the full
musical range of frequencies mentioned
above are few and these few are still
further handicapped from general recog-
nition of their qualtities by the large
number of cheap and poorly constructed
reproducers which convince the would-be
purchaser with a taste for music that
radio reproduction is far from good. This
is an unfortunate condition, since the
popularity of radio with discriminating
purchasers stands or falls upon the qual-
ity of reproduction of the loud speaker.

THREE DEGREES IN THE FRAT
The development of radio in the last

three years has divided its growth into
three distinct classes, all of which com-
bine to make one big radio fraternity.
The word "fraternity" is used because
an interest in any one of the three es-
tablishes a common ground for fellow-
ship.

These three distinctions may be ap-
plied to other fields too. They are classed
generally under the headings-mildly
interested, technically inclined, and
"hobby riders." Translated into radio
terms, these mean, (1) the owners of
factory -built receiving sets, (2) ex-

perminental listeners and (3) the
amateurs who not only receive by radio,
but transmit as well.

How to Get In
If you belong to any one of these

groups, you are a member of the radio
fraternity, but your ability to hold your
own in conversation with a group of
radio fans depends entirely on whether
you have taken the first, second or third
degree. To be merely the owner of a
receiving set, without knowing the first
thing about its construction, admits you
into the circle. However, you cannot
get farther without knowing how to talk
about "hook-ups."

In order to get the most out of radio,
if you seek more than the ordinary en-
tertainment and educational advantages,
it is necessary to go through all of these
stages. The amateur telegraph game
represents the limit that can be reached
short of becoming a professional opera-
tor. Amateur radio, when you have
mastered the code and a certain amount
of technical knowledge, admits you to
the greatest thrills in radio, the ex-
change of personal messages over dis-
tances limited only by the world itself.

NOW THREE MILLION RADIOS
The latest estimate of the number of

radio sets in the United States puts the
figure at three million. These are giv-
ing entertainment and instruction to at
least ten million listeners. About two-
thirds of this number use storage bat-
teries and the corresponding tubes,
while nine hundred thousand employ the
newer type of dry cell equipment. One
hundred thousand are crystal sets, which
cannot receive more than ten or twenty



S RADIO PROGRESS DECEMBER a 191

How Radio Inspectors Protect You
The Bureau of Navigation Tells of Ship's Radio. --Report by

Commissioner D. B. Carson
COVERING in detail the many phases

of the operations of the bureau of
Navigation, Commissioner D. B. Carson
in his annual report to Secretary of
Commerce, Herbert Hoover, made pub-
lic recently, emphasizes the phenomi-
nal growth of radio and the need of ade-
quate laws to provide for future develop-
ments in this field.

Although co-operation has enabled the
Supervisory Radio Office of the Bureau
of Navigation to operate under exist-
ing law without serious hardship to
anyone, the Commissioner states that a
more defined program is desirable.

"It seems probable," he says, "that
broadcasting is firmly established as a
public necessity. It may be considered
as indispensable in the average home
as the telephone. The success achieved
in the United States has encouraged
many other countries to utilize this im-
portant means of establishing direct con-
tact with the public."

Paying for Programs
The question of who will pay for

broadcasting in the opinion of Mr. Car-
son does not appear to require immedi-
ate consideration.

"The public will probably continue
to contribute liberally through cost of
equipment purchased. At present there
does not appear to he a better way of
distributing the cost. On the other
hand, such stations must have con-

siderable advertising value justifying
the expense of operation where owners
are not benefited through sales of radio
apparatus."

The amateur wireless operators
(hams) are searching for new things in
radio, and they must be given new
fields to explore if their interest is to
be held. They have succeeded in talk-
ing way across the continent, and have
found that they can exchange conver-
sations with European stations on short
wave lengths. In view of their pest
achievement it seems proper that they
be given a few narrow working and ex-
perimental wave length channels below
100 meters to encourage further de-
velopment.

Declaring that safe navigation of
merchant vessels depends largely upon
efficient radio equipment, Commissioner
Carson reports that at the end of the
year there were 2,741 American ships
equipped with radio, not including gov-
ernment vessels. During the year there
were 7,721 inspections made so that
protection to the traveling public will
be assured, as compared with 6,933 the
previous year. During the same period
1,577 inspections were made of ships
voluntarily equipped, compared with
1,124 the previous year; and 974 Ameri-
can ship stations were inspected for
licenses, compared with 644 the previ-
ous year.

They Picked Up a Lot of Cash
The Bureau's service of safeguarding

life and property along the Atlantic and
southern seaboard, he points out, is op-
erating without cost to the government
"During the past year the bureau's five
inspection vessels turned into the In
ternal Revenue Bureau $50,599.36 in

delinquent taxes on pleasure vessels and
penalties under revenue acts, together

with navigation fines imposed and the in-
direct effect on internal revenue col

lections render the service more than
self-sustaining."

On 384 occasions overcrowding of

passenger vessels was prevented by the
bureau's inspectors. This involved the

safety of 174,098 persons, as undoubtedly
in each case the limit of safety would
have been exceeded had the loading not
been under the supervision of an in-

spector.
The report recommends for passage

by Congress of pending vessel load -line
legislation in the interest of safety, so
that the commercial standing of our

great fleet of ocean-going cargo steamer -
will not suffer by lack of governing
regulations in dealing with other coun-
tries. The technicalities of this bill

have been considered by a specially

qualified committee of experts appointed
by Secretary Hoover, and their recom-
mendations for accepting the provisions
involved were approved by thesSecretary
of Commerce.

SNAPPING PICTURES UNDER
POWER

Photographers who have occasion to
take pictures of electrical apparatus
located under power lines will be in-
terested in a recent experiment in high
voltage at the Ft. Wayne Works of the
General Electric Company. A report
came to the engineers there that a direct
short circuit in a 13,000 -volt line had
been caused by a photographer's flash
powder, which was set off within the
station.

E. A. Wagner, managing engineer, had
set up a flash powder under two wires
carrying 13,000 -volts. These wires were

separated by nine inches, a distance suf-
ficient to make the normal potential
necessary to cause an arc -over at least
90,000 -volts. The flash powder was set
off about four feet below the wires. This
caused an absolute short circuit be-
tween the wires. The tremendous cur-
rent at once tripped the main breakers
in the plant. The hot gases and par-
ticles rising from the flash were ionized
between the high potential wires, caus-
ing the arc -over.

Flitsh-lights around electrical appar-
atus should be placed where the rising
powder or gases will not pass over or
between high voltage circuits.

GET A FREE COPY
"Footlight and Lamplight," Oliver

Sayler's half hour of criticism of books
and plays, which is broadcast by WGBS,
Gimbel Brothers, every Thursday eve-
ning at 8:30, will be sent in printed form
free to all who want it. Mr. Sayles, the
well-known writer and critic, in this

series discusses the latest worth -while
plays and books. Those who hear it

over the radio may also obtain copies,
without expense, by sending a stamped
addressed envelope to Mr. Sayler, care of
WGBS, Gimbel Brothers. "Footlight
and Lamplight" is also to be distributed
in the theatres where plays are running
that Mr. Sayler reviews.
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Talking 100 Miles to a Studio
A Studio That is Twins
Supplies a Single Aerial

FEW
radio fans who listen every

night to the programs of Station
WBZ in Springfield fully appreciate how
interesting some of the unusual facts
about the operating end of this station
are. The listening public has had no
opportunity to know some of the radio
stunts which WBZ "puts over" night
after night. Nor are they acquainted
with a number of facts concerning the
station, not only from the point of view
of the operating end, but also with re-
spect to the announcing, the studios,
and its connection with the rest of the
Westinghouse Electric & Manufacturing
Company's broadcasting system. In a
few words, some of the important feat-
ures of the WBZ Station at Springfield,
Mass., will be related.

Runs by Railroad Track
The Springfield broadcasting station is

the only one in the world operating a
studio so far removed from the transmit-
ting apparatus. Almost all stations
these days have telephone lines running
all over the city in which the studio is
located. The big fellows will also hook-
up with other cities in the neighborhood,
which may be ten or twenty miles away.
By doing this they get the advantage of
being able to broadcast various conven-
tions and the like, which could not pos-
sibly be brought to the studio. But to
go over 100 miles, as a regular thing, is
a little unusual.

The Boston studio in the Hotel Bruns-
wick is more than 100 miles away. See
Fig. 1. Many fans are confused because
of this Boston connection, but by means
of a special 100 -mile telephone line along
the Boston & Albany Railroad tracks,
the concerts and programs put on in
Boston are rushed along to the broad-
caster, and sent out into the air for the
enjoyment of thousands of listeners.
Such remote control is remarkable. Bos-
ton's best is thus given to WBZ's audi-
ence and the artists from the "City of
Culture" have made their programs
among the best in the country.

Has a Good Pick-up
Not only does the station maintain a

studio in Boston but it has a mass of
lines for outside pick-up work, running
into every side of Boston's famous music
halls or meeting places. The whole city
is covered by them, and wherever any
event of importance is happening in
which the radio public will be interested,
WBZ serves it out on the air.

In Springfield, this station boasts the
most unique radio studio in the world,
up until very recent weeks, the only one
of its kind. You have seen any number
of pictures of interiors where large
draperies were used on the walls. These
are usually necessary, as has been ex-
plained before, to prevent the echo from
blurring the sound. If you have ever
moved to a new house, remember how
peculiar noises sounded in the bare
rooms before any furniture or pictures
were in place. Of course, the same thing
would occur in the ordinary studio, if

special pains had not been taken to pre-
vent it.

Have You Met Cele?
But instead of using the conventional

hangings, a new kind of wall covering
was developed. This is called Acousto-
Celetax. If you have not met any of
this in your rambles, it may be explained
that it is made of seaweed. It has been
found that ordinary seaweed, probably
owing to the fact that it is entirely cov-
ered :by water, and so never has to face
a strong wind, is practically, not elastic
at all. When the sound waves strike
this material they are not reflected as
they would be against a wood or plaster
wall. To give stiffening to the seaweed
cornstalks are used, and the whole mass
is bound together with flax. In the fin-
ished form it presents a smooth, velvety
touch to the hand and has rather an at-
tractive appearance.

All musical instruments and even the
human voice reproduces beautifully from
this new type of radio studio, and the

absence of drapes makes fire danger very
small. A reception room for the wait-
ing artists is well provided with easy
chairs, and is equipped with a radio re-
ceiving set, so that the artists waiting
their turn can hear hoW the other en-
tertainers are getting along.

Shack for Tintp Signals
A special low -roofed building, called a

"shack," has been provided at East
Springfield for receiving the Arlington
time signals, which in turn are relayed
out into the air on standard frequency,
890 k.c. (337 meters), by WBZ. These
time signals are picked up by most all
the large factories throughout New Eng-
land and master clocks are set by them.
In this shack, short-wave equipment for
experiment is also housed, and much of
the time of the large operating staff is
spent here.

The transmitting apparatus is the
latest type. There is so much of it that
it is assembled into three separate
panels. To operate this kind of a sta-
tion naturally requires a lot of power.
When heavy currents are flowing they
develop considerable heat in the various
conductors. This same thing applies to
the tubes which are used for oscillators.
As a matter of fact, they are large size
editions of the UV -201 which you may
use in your own set. But they are so
large and get so 'hot that it is necessary
to run cold water through a jacket which
surrounds the tube itself. This conducts
the heat away and keeps the tube cool
in the same manner that the radiator
of an automobile keeps down the tem-
perature of the engine.

The radio room a -top the East Spring-
field Westinghouse plant also contains
a special telegraphic transmitter for
communication between the various
Westinghouse plants over the country,
and a spare broadcaster, to provide for
emergencies. The antenna uses 6 wires,
strung side by side. It is hung from

Continued on Page 20
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Fone Fun For Fans
How They Explain It

She-"Now what are
for?"

He (as car comes to
lost my bearings."

at least
run out

She-Well,
Most fellows
Yarn.

you stopping

a halt) -"I've

you are original.
of gas!" Idaho

The Weaker Sex
"They tell me Simpson had quite a

scrap with his wife last night."
"What was Wrong with him?"
"I didn't hear."
"Liquor, do you suppose?"
"No, she did him. "-American Legion

Weekly.

Proved
She-"I showed father the verses you

sent me. He was pleased with them."
He-"Indeed! What did he say?"
She-"He said he was delighted to find

that I wasn't going to marry a poet."
-Vikingen (Christiania).

Might Have Been Radio
"How long did it take your wife to

learn to drive?"
"It will be ten years in September."

-The Passing 'how.

A Short Term, But Oh My.
"Hello, Mose, how long you all in jail

fo'?"
"Three weeks."
"What did you do?"
"Jes' killed mah wife."
"An' you all got only three weeks?"
"Dat's all. Den dey's goin' to hang

me."-Radio Merchandising.

A Safety Sign
"Jim, I see that your mule has U. S.

branded on his right hind leg. I sup-
pose he was an army mule and belonged
to Uncle Sam."

"No. You see, we got it from
nothin"bout no Uncle Samuel. Dat's
jess a warnin'. Dat U. S. jess stands
fo' Un-Safe, 'at's all."

-Radio Merchandising.

Perhaps They're Brothers
"Didn't I meecha coupla years ago in

New Orleans 1" Thus a man inoculated
with so-called liquor addressed a
stranger.

"No, I am sure you are mistaken. I've
never been there."

"Thash funny-thought I'd metcha."
After hesitation, "Guess you're right.
I've never been in New Orleans, either.
Musta been a coupla other fellows."

TALKING 100 MILES
Continued from Page 19

two steel, lattice -constructed, 150 -feet

towers on the roof of the building. The
transformer room is also a spacious one,
in which some experimental equipment
is assembled.

Everything Twice
Two operating staffs are maintained,

one at the radio room in East Spring-
field, and a corps of men at Boston. Two
staffs of studio operators are also nec-
essary, as well as two sets of announcers,
one at the Hotel Kimball studio, Spring-
field, Mass., and another at the Hotel
Brunswick studio, Boston. Two program
directors have plenty to do, one stationed
in Springfield and the other at Boston.

The station also has to have two pro-
gram bookers, whose entire time is given
to arranging the numbers and engaging
artists for the WBZ programs

It may seem like an easy matter to

keep these two studios working smoothly
together. It is not as easy as it looks.
[lave you noticed how many stations
say, "One minute, please," and then wait
half an hour (or so it seems) 1 That
happens when there is only a single
studio and one director to get his talerit
together. How many more chances there
are when the tubes are separated by 100
miles! And yet, you will find that
usually only a second separates the sign-
ing off of- the director in Springfield and
the "signing on" by Boston.

Do Their Own Printing
A printing room to get ready the pub-

licity releases is a necessity also. Every
popular station has to send out its pro-
grams to the various newspapers all
through the country. This informa-
tion printed on so-called "clip sheets"
carrying stories 'and programs of the sta-
tion, are mailed to every large city and
town in the country, reaching 1200
newspapers and magazines.

There are many other interesting

points, but the last to be mentioned is
the consistently long range of the sta-
tion. Its longest confirmed reception
was in New Zealand, some 12,000 miles
away from the transmitter. This point
is almost half way around The globe from
Springfield. Undoubtedly radio waves
went both east and west to get there

-and met at the receiving aerial. It

will be remembered that one -fourteenth
(1/14) of a second is all that is needed
for a program to snap half way around
the world. This station is heard every
night in every State of the Union and
every Canadian province. Within recent
months the fan mail has brought in from
25 to 50 letters, each from the British
Isles, Belgium and France. WBZ gets
in to Central Europe with consistent suc-
cess.

The Westinghouse broadcasting sys-

tem spans the entire country, and in

times of national events the whole nation
can be covered with a radio broadcast,
with WBZ at Springfield, Mass., KDEA
at Pittsburgh, Pa., KYW at Chicago,
Ill., and KFKX at Hastings, Neb. They
are equipped with short wave apparatus
and inter -communication to effect a

national radio service of excellence is a
reality.

MAKING 8 = 60
"The Smallest Symphony Orchestra,"

otherwise known to millions of music -
lovers as Bernard Levitow's Hotel Com-
modore Orchestra, presents a Sunday

Evening Concert every week from sta-
tion WJY. During each concert it is

estimated that more than one hundred
dollars is placed in jeopardy throughout
the country. Within the past few weeks
of the broadcasting of the popular or-
chestra a surprising number of letters
asking information as to the number of
musicians under Mr. Levitow's baton is
responsible for the estimate. Twenty or
thirty wagers of ten cents to 15 dollars
are settled by the answers each week.

One of the queer tricks of radio is the
illusion of vast numbers produced by a
few instruments advantageously placed
before the microphone. During the

three years of WJZ and WJY broadcast-
ing by Levitow's Orchestra they have
learned the peculiar demands of the

"mike", and that, coupled with the

special arrangements made of the great
classics by Mr. Levitow, make the eight
men seem like sixty to the listeners.
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American Radio Relay League
COUNT THEM-ELEVEN

While broadcast listeners have been
busily engaged in listening for Euro-
pean stations, the original DX men-
amateur radio telegraph operators-
have been just as intent in their efforts
to communicate with foreign amateurs.
They were the first to show an interest
in international radio, and they continue
to make and break records with unfail-
ing enthusiasm.

Unlike the listening fans who turn
their dials in the hope of getting frag-
ments now and then from a faraway
musical program, the amateurs go out
for what they think is bigger game=
personal communication through the
medium of the International code. There
is no special test period for them as
there are now so many foreign operators
that they can be picked up every night.
The American Radio Relay League is
receiving reports of this nature con-
stantly.

Denmark's First Message
For example, the other night D. C. S.

Comstock, an amateur radio operator
of East Hartford, Conn., was tuning in
on his set and he heard a strange call
which he identified as a Danish station,
the first to communicate with this
country. Comstock received a message
for the A. R. R. L., as follows. "Greet-
ings from the fitrst ,Danish amateur
across." Hiram Percy Maxim, president
of the A. R. R. L. replied through Mr.
Comstock with this message: "Sincere
congratulations. Hope that we com-
municate often."

With the addition of Denmark, there
are eleven foreign countries whose
amateurs have communicated with
operators in North America. In many
of these countries the development of
amateur radio has been inspired by the
work of U. S. and Canadian hams. The
list is as follows: England, France, Italy,
Holland, Scotland, Denmark, Australia,
New Zealand, Mexico, Argentina and
Chile.

HE WINS THE PANAMA
Amateur radio telegraph signals,

starting from the Pacific coast, have
succeeded in reaching nearly the tip of
the South American continent, according

to an announcement of the American
Radio Relay League. A message from
Maurice E. McCreery, manager of the
League's Pacific Division, states that
four western amateurs have communi-
cated in both directions with an amateur
radio station in Chile.

Many western operators, who helped
to keep in contact with the McMillan
Arctic expedition in the Fax North, are
now enthusiastic in their desire to get in
touch with amateurs in some of the
South American countries. This new
interest in the chance of frequent con-
tact with brother operators in the Latin
American field is credited to the unusual
success of the recent Pan American radio
tests.

He Spoiled That "Chilly" Joke
The first amateur to work the Chilean

station, according to McCreery, was
Glen A. Litten of Orange, Cal., while the
others were McCreery himself, whose
station is in Los Angles, Willian L.

of
W. Kennedy of Riverside, Cal. These
men are credited with having made the
best South American records since the
work with Argentina.

Amateurs in Chile have wanted to
pick up operators in the United States
for a long while, and a prominent ex-
perimenter of that country recently an-
nounced that he would give a genuine
Chilean 'hat to the North American who
turned the trick. It is expected this hat
will be given to Litten in the near
future.

SENDING FROM THE BIG
SHOW

One of the big attractions at the Chic-
ago Radio Show, held at the Chicago
Coliseum, was the exhibit given by E. T.
Flewelling of amateur station 9XBG,
who set up his station for broadcasting
and handling messages for visitors.

The most unique feature of the experi-
mental station was the fact that the en-
tire equipment, from the current supply
to the antenna and counterpoise was
located entirely in the building. The
transmitter was a 100 watt set, broad-
casting on 3,750 1c. c. (80 meters), and
operated entirely from power supplied
from storage batteries.

SHE TALKED TO 250 STATIONS
L. W. Eberle, Acting Secretary of the

Navy, has given out an interesting re-
port from the Commanding Officer of the
U. S. S. Shenandoah on the ship's trans-
continental flight. In it he stated that
radio communication had been estab-
lished with nearly 250 amateur and com-
mercial stations in thirty-nine states.
The ship was never entirely out of com-
munication with some station on the
short wave,he said, even in the remote
section of the southwest. The announce-
ment was made in a letter to Hiram P.
Maxim, President of the American Radio
Relay League of Hartford, Conn. It
reads:

"No mention has been made so far of
the great assistance rendered by the hun-
dreds of amateur stations throughout the
United States who relieved the Shenan-
doah of a great amount of work that
would otherwise have been necessary on
the high -power set. This work was con-
ducted over the extra -short wave trans-
mitter and, although in several instances
communication was not entirely satis-
factory, due to fading, etc., it was found
that there were enough stations so that
good signals could almost always be ex-
changed over the short waves. The ama-
teur stations worked are so numerous
that we cannot mention each one, but it
may be stated that satisfactory com-
munication was carried on for about
eighteen hours out of twenty-four during
each day. Even while flying over the
mountains and deserts of New Mexico
and Arizona, it was possible to keep up
the conversation.

"During the flight the Shenandoah
flew over twenty-five states and the Dis-
trict of Columbia. The states flown over
are as follows: New Jersey, Delaware,
Maryland, Virginia, North Carolina,
South Carolina, Georgia, Alabama, Mis-
sissippi, Louisiana, Texas, New Mexico,
Arizona, California, Oregon, Washing-
ton, Arkansas, Missouri, Tennessee, Ken-
tucky, Illinois, Indiana, Ohio, West Vir-
ginia, and Pennsylvania. Approximate-
ly 250 amateurs and commercial stations
were worked in thirty-nine different
states, and also in Mexico and Canada.
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Chicago Puts It Across
Highlights on The Biggest
Radio Show in History

By CAL HARRIS

THE report of the Third Annual Chic-
ago Radio Show, which has just been

made public, proves that this season's
exposition was by far the most success-
ful ever held in this country, not even
barring the recent Radio World's Fair in
New York City. The total attendance
here for six days (173,000) almost
equalled that of the Gotham show for
seven days (175,000).

The wholesale business transacted by
the 239 exhibitors here was very large.
They booked over $6,500,000.00 worth of
orders.

Who Says Radio is a Fad?
Strange to say, most of the business

was done by the younger and smaller
concerns, since fourteen nationally
known manufacturers went in to the ex-
position oversold for 1924-1925. This

was due principally to the large number
of orders which they took at the First
Radio World's Fair, and consequently
were unable to accept any new business
at the Coliseum.

They Had to be Locked Out
The enthusiasm displayed by the ex-

hibitors and patrons of the big show
was extraordinary. The intense interest
was sustained right up to the closing
night, which was just as lively as the
opening day. Several times during the
week the Management was forced tem-
porarily to discontinue ticket selling be-
cause of the crowded condition of the
huge hall, and when the curtain was
rung down at midnight on Sunday the
Coliseum was still packed to the doors.

The smoothness with which the enor-
mous spectacle was carried off was in-
deed amazing. The manufacturers, who
exhibited, showed their deep apprecia-
tion of the good work of the manage-
ment, by subscribing right away for four
fifths of all the available exhibiting

space in the Second Radio World's Fair,
which will be held in New York next
September. Signed applications for 148
booths in next year's show were pre-
sented to General Manager Kerr, with
appropriate ceremonies, on the third day
of the exhibition.

Close to 5,000 jobbers and dealers
from all parts of the world attended this
year. The mammoth hall was almost as
crowded during the daily "Wholesale
Buyers' Hours," from 11 A. M. to 1

P. M., as it was when the doors
open to the general public.

were

$2000.00 From West Australia

The DX Instrument Company, Harris-
burg, Pa., won the Silver Cup awarded
to the exhibitor securing an order from
the most distant point from Chicago.
This company sold a bill of $2,000 to
the Australian Radio Corporation, Perth,
West Australia. The runner-up in this
unique competition was the Westing-

house Union Battery Company, Swiss-
vale, Pa., who landed a good sized order
from John Chambers, Ltd., Hobart,

Tasmania. Another case was the Utah
Products Company, Salt Lake City, who
booked an order from a Melbourne, Aus-
tralia concern; while the J. T. Boone

Corporation, Detroit, sold considerable
equipment to the United Distributers,
Ltd., Sydney, Australia. Orders number-
ing 984 were entered from European
countries and close to 1,400 orders were
taken from dealers in Mexico, Central
and South America.

Several unusual features were intro-
duced in the "New Inventions Section"
and the "Foreign Exhibits," which, to-
gether with the famous Flewelling Short
Wave Broadcasting Station 9XBG, at-
tracted many thousands to the second
floor of the South Annex.

Who Carried off The Cups?

Three handsome silver cups and one
"Honorable Mention" were awarded for
inventions. They went to; Miss Gail
Savage, Brooklyn, N. Y., in recognition

of her combined Amplifier and Loud
Speaker; The Celotex Company, Chicago,

for the superior qualities of Acousti-
Celotex for acoustical control of sound;
and Paul B. Armstrong, Chicago, be-

cause of the excellence of his "Arm-
strong speaker." Oscar Ryan of Chic-
ago was given an "Honorable Mention,"
on his "Ryan Diaphragm."

One outstanding feature of the show
was the appearance of Miss Edith Ben-
nett, the young American concert star,
who was acclaimed "The World's Finest
Radio Singer" by a special jury of radio -
musical experts. Miss Bennett was one
of the "Guests of Honor" at the Exposi-
tion, which she officially opened and

closed, assisted by George D. Hay, "The
Solemn Old Judge" of Station WLS, who
was recently nationally elected "Ameri-
ca's Most Popular Announcer." On the

final night the pretty soprano was pre-
sented with a Silver Cup and a Gold
Medal on behalf of the Exhibitors and
Management.

In an interview General Manager Kerr
said: "The extraordinary success which
has attended the New York and Chicago
shows has convinced me that radio is

one of the most important industries
of the age. Because of the unlimited
possibilities of the new science and the

rapid advances which are being made

almost daily id' every branch of it. I

feel positive that interest in radio will

increase rather than diminish during the

next decade. It will soon be on the same
plane with the Automobile Industry, un-
less I am badly mistaken, and radio will

play even a more important part in

the lives of the people of all countries



THOSE CHRISTMAS LISTS
If you are like the average

American about this time you
) will be seen some afternoon dash-

ing wildly about in the shopping
district, with packages of peculiar
shape and size under your arm.
Of course. no one will be able to
guess they are to be Christmas
presents.

Or perhaps you are one of those
calm and collected individuals
who did your shopping in Novem-
ber and look down with a super-
cilious smile on the careless
mortals who have let their shop-
ping go until the last minute. If
you happen to remember that
there are several of your friends
who have not been provided
with suitable presents, it will be
well to recall that something in
the radio line is welcomed by al-
most everybody these days.

Most Sets Ca.n Be Improved
If your fortunate friend does

not happen to own a radio at all
there is a choice of a great many
models starting with a crystal set
at $2.00 or $3.00 and running the
entire range up to $425.0.0 for a
built-in superheterodyne. So many
people already have instruments
that you can very likely consider
some improvement which can be
applied to the set which he al-
ready has. A good extra pair of
phones always comes in handy.
Then there is the low loss con-
denser. There are mighty few
sets more than six months old
Which could not be improved quite
a bit by substituting some of the
modern types for the style of con-
denser which was in use up until
recently.

The aerial is another point of
attack. If your friend used bare
copper wire a year or more ago,
it is more than likely it will have
corroded rather badly by this
time and a new length of aerial

for
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Money order

wire will be welcomed to substi-
tute for the old one. Some of
the newer forms which use a large
number of small wires which are
insulated one from the other, will
likely improve his reception.

The Best Gift of All
But perhaps there is someone

in the office who has the latest
thing in the way of equipment, to
whom you wish to give an espec-
ially nice present. We can sug-
gest just the thing-it is a year's
subscription to RADIO PROGRESS.
For your son, who is getting to the
age where he likes to understand
why his instrument operates,
nothing will be more appreciated
than a year's subscription to

PROGRESS.
your Aunt Jane, who lives in
California. You will want some-
thing which will interest her, as
she likes to keep up with the
world. For her, the best thing
undoubtedly would be a year's
subscription to RADIO PROGRESS.

Perhaps you have noticed a kind
of sameness to the Christmas

shopping list. As a matter of fact,
you will find that you can use
RADIO PROGRESS as a present to al-
most any one of your friends, man
or woman, who seems to be un-
provided for. The reason is that
it is written particularly for peo-
ple who are intelligent and inter-
ested in radio, but do not have a
very great amount of technical en-
gineering experience. For any
such you will find that it is hard
to think up a gift which will have
so great interest throughout the
entire year at such a small ex-
pense. For your benefit we are
printing a subscription blank,
which you can use conveniently.

USING SPEEDS, NOT METERS
As any new art develops you

will notice a change in the names
which are in common use. Get out
an old automobile magazine and
you will see that they talk a lot
about "horseless carriages." An-
other line where a change is now
going on is that of flying. A few
years ago you spoke of "aero-

RADIO PROGRESS
8 Temple St. (P. 0. Box 728)
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planes." Perhaps you have heard
it called "a-re-oplane." Owing to
this very general wrong pronun-
ciation the government decided to
change the name to the much
simpler one "airplane."

The same thing has happened
with radio. Unfortunately, at the
start the pioneers talked a lot
about wave length in meters. If
one is going to talk about lengths,
it is an advantage to talk in
meters rather than yards, since
all the world, -except England and
United States, uses that unit. And
furthermore, a meter is divided in-
to 100 parts instead of 36, just
as a dollar is divided into 100
cents. But it is unfortunate that
the rating of stations was ex-
pressed in length at all. -It is
_hard for any one, even an experi-
enced engineer, to get much of a
picture in his imagination when
you talk about 360 meters.

We All Know Vibrations
Everyone has seen the pendu-

lum of a clock swing back

and forth. If we say that is goes
once a second, even a child grasps
the idea immediately. When you
hear a watch ticking you natur-
ally mention that it goes five
times a second. The lowest tones
of a big organ cause the air to vi-
brate so slowly that you can al-
most feel as well as hear the tone.
It will have a frequency of twenty
cycles a second. As we go up the
scale we find that the ordinary
city lighting current, which is
furnished for your electric lights,
vibrates up and, down with a
speed of sixty cycles. Another
step takes us to middle C as
played on a piano. This oscillates
back and forth 256 times a second.
All these various vibrations are
rated in times (cycles) a second
And as such they are easy for any
one to understand.

Suppose instead we used the cor-
responding length to explain what
we were talking about. Instead
of saying the clock pendulum went
once a second, we would note that
the pendulum length is 39 and a
fraction inches long. Instead of
calling the note middle C we would
say "the note of a string 27 in -

ches long." The next note to it
instead of being D, would be 265/8
inches. It is easy to see that such
a way of naming vibrations would
be perfectly correct but would not
convey the idea to our minds
nearly as well as telling the speed
of vibration.

Meters in Broadcasting
The same thing holds true when

we talk about the sending station.
If you tune to a transmitter which
oscillates just one million times
a second, then it will happen to
send out a wave length of 300
meters. But the essential part is
the speed of vibration. Then why
reckon this in a way, which,
while correct, still is misleading
and hard to understand. 360
meters happens to be the length
caused by 833,000 cycles. Since it
is more convenient to leave off all
those zeros, we call it 833 kilo-
cycles, or, shorter still, 833 k.c.

There is another advantage in
forgetting the meters. The last
Radio Conference in Washington
has assigned a lot of new frequen-
cies and these are just 10 k.c.
apart, that is, they run something
like this : 1150, 1160, 1170, etc.
When these are translated into
meters it makes them come out at
peculiar figures and besides this
the number of meters difference
between one and the next is not
always the same but keeps vary-
ing.

The Government Recommends It
Because of these various advan-

tages the government recommends
that all station ratings should be
given in speeds of vibration, (k.c.)
instead of meters. For that rea-
son, in the future we shall print
the k.c. of each broadcaster in our
articles and follow it in parenthe-
sis by the meters, until the time
comes when everyone talks in
kilocycles instead of meters.

SETS BEATING PARTS
It is interesting to watch the

general tendencies in a new line
like radio. This year has seen a
strong leaning of the public to-
wards buying complete sets
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rather than parts. This can be
seen in almost any good sized
radio store.

A year ago there was a great
movement to "Roll your own."
Every one from banker to boot-
black bought a lot of miscellane-
ous parts and hooked them to-
gether into what he called a set.
Sometimes it was one. More
often it could be called a musical
instrument only by courtesy, and
a good deal of courtesy at that.
Sometimes the more tubes and the
greater the complication of the
hook-up, the poorer the signals
came through.

"Stick to Your Last"

The advice to the shoemaker.
"Stick to your last," seems to apply
pretty well to radio building. If

you are the sort of person who
has driven an automobile for

several years, yet doesn't know

what the clutch clutches, or why
the radiator radiates, then don't
try to build your own radio set.
But if you are mechanically or
electrically inclined, so that you
know something about how and
why an automobile runs, you

should be able to put together a
receiving set which will work

very well indeed. Even if you do

not build your own set, you may
be interested in knowing how and
why it works. You probably did
not make your own auto, but you
are interested in the details of its
operation.

We believe that the tendency
for those who are not electrically
inclined to buy complete sets is
a good one. There is not much
chance for such a person to make
any startling discoveries in the
art.

He will, on the whole, be much
better pleased with a factory built
instrument. Those on the other
hand who delight in making
things, and in seeing what makes
the wheels go around, will con-
tinue to get a great deal of satis-
faction out of building their own
sets, and may make some worth

while discovery.
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No Dead Batteries With This
You May Forget to Charge
Them, But It Never Does

T AST night we went to call on our
Lfriends, the Jones. Mr. Jones has

recently bought one of those wonderful
sets; which pick up stations 3,000 miles
away, rain or shine. We were naturally
very much interested to have him show
how it worked, but when he pulled out
the battery switch, the tubes lit up with
a dull, sickening glow. The battery
was dead.
This sort of thing happens so often

that there has been some inquiry for a
device which would give warning in
time, so that such a calamity may be
avoided. Of course, a hydrometer, when
used on a storage battery, gives a pretty
good indication of the amount of charge,
provided that everything inside the bat-
tery is normal. That is, the hydrometer
does not measure the charge itself at
all.

What the Hydrometer Tests
As a matter of fact, what the hydro-

meter does is to weigh the liquid. A
cubic foot of water weighs 62% lbs.
When the hydrometer reads 1.2 it -means
that the weight of one cubic foot of the
electrolyte weighs 1.2 x 62%, or 75 lbs.
Similarly, if it reads 1.3, it indicates

Fig. 1. Simple Meter Hook-up

that the liquid is 1-3/10 times as heavy
as water. That is ail the hydrometer
knows-just a comparison of weights.

It is found liy experience that when a
battery is charged and discharged the
liquid around the plates changes its
weight. When fully charged the liquid
is heavy, and when disclharged it gets

By VANCE.

a great deal lighter. Taking advantage
Qf this fact we say that when it weighs
a certain amount (1.3 times the weight
of water) then the plates are fully
charged. This is probably true for we
assume that nothing has gone wrong
with the battery, and by the same token,
when the ratio has dropped to 1.15,

then we assume that the battery is fully
discharged.

Fooling the Hydrometer
To show how unreliable these readings

are, unless the battery is in good shape,
you can try this experiment. Charge a
battery up until it will take no more and
the hydrometer reads about 1.300. Now
dump out some of the solution and re-
place with water. The reading will be
much lower, say 1.150, which on the scale
is completely empty. The hydrometer
reads this, but you will find that the
battery plates are charged just as full
as before-no change has taken place in
them.

This is a trick known to some un-
scrupulous service stations. If you take
your battery to such a place they may
need a new rental for themselves. It
is a simple matter to take your battery,
which is really fully charged, into a back
room and replace some of the liquid with
water. You can then read the hydro-
meter yourself and see that the battery
would not take a charge. When you
have bought a new one, it is easy for
them to put the acid back again, and,
presto! they have another rental battery
on their shelves. Your only protection
against such practices is to trade with
reputable service stations.

You Can't Fool This Meter
There is another type of instrument

which can not be fooled in any such way.
It is the Amperehour meter. An Am-
pere hour (abbreviated to A. H.) you
will remember, is equal to one ampere
flowing for one hour. Thus five amperes

eter

for six hours, or fifteen amperes for
two hours, both give thirty ampere

hours. The ordinary size of "A" battery
used in lighting vacuum tube filaments
is rated at 90 A. H. This will give an
output of one ampere for ninety hours,
two for forty-five, etc. The ampere hour

Fig. 2. Notice Two Pointers'

meter measures this quantity so that at
a glance you can tell the number which
has been taken out of the battery. When
it is put on charge this meter gradually
shows less and less as the hand creeps
up to the "full" or zero position. When
the battery is discharging the hand
travels in the opposite direction and, if
you are using say 5 amperes, will in-
dicate five at the end of the first hour.
ten at the second, etc.

This convenient and accurate means of
checking the condition of his batteries
is now given the radio owner by the de-
velopment of a radio -battery meter, by
the Sangamo Electric Company. This
meter operates on the same principle as
other Amperehour Meters made by this
company, which are used extensively on
commercial and industrial storage -bat-
tery applications of all kinds. It is of
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simple construction and may be relied
upon to record accurately for years.

To appreciate fully the value of such
a meter, just recall the great incon-
venience and messiness which attends the
taking of thydrometer readings. It is
because of this nuisance that the radio
owner, being human, neglects to check
his batteries each day with the result
that he often finds them down and out
as we have described. Even when taken,
hydrometer readings should be corrected
for temperature, height of electrolyte

DECEMBER 15, 19:24

2 shows. It stays there indefinitely
without any further movement.

When the Pointers Get Together
When you light up your tubes, by

turning the filament switch, the black
pointer immediately gets busy and
crawls around to the right indicating the
ampere hours, as they leave the storage
battery. When you snap off the radio
set, the pointer stops again. This action
continues until the black hand reaches
the red one. That means it is time to
charge your cells again. Of course, a

Fig. 3. This is Part That Spins Around

and the amount of acid lost by spilling, battery getting empty is not quite like a
gassing or combining with the sediment
in the bottom of the jar.

Don't Run Down Cellar
The connections of this instrument are

seen in Fig. 1. It is really unnecessary
to draw such a hook-up because it is so
simple. The meter is eut into the main
line, running directly from the battery.
If your battery is in the cellar it is con-
venient to put the meter upstairs on the
wall near the set. Then it is unnecessary
to go down stairs at all to check it until
the instrument upstairs tells you to.

A photograph of the meter itself ap-
pears in Fig. 2. Notice that there are
two pointers or hands on the face of
the dial. One of them is black and turns
to the right or left depending on whether
current is leaving or entering the bat-
tery as just described. When the meter
is first installed the other hand, colored
red, is set to the position showing the
capacity of the battery. If this happens
to be a 100 ampere hour unit, the red
hand will be pushed down to 100 as Fig.

gas tank running dry on your auto.
When that happens you can't run the
machine another foot until you replenish
the supply.

The action of a storage battery is
more like the way your tire acts. When
the pressure in it drops to say 45 lbs.,
it is time to give it another dose of air.
But if you neglect to do so you can run
it a great deal farther without
noticing any particular happening.
Of course, you realize all the time
that in running a tire with the
pressure too low you are short-
ening its life considerably, although
you will not know about it until several
months later. In the same way if you
continue to work your radio very much
after the black hand has passed the red
one you will not see anything especial
occur, but you will know you are short-
ening the life of your battery.

It Knows When it is Full
In the olden days it was said that

many a man did not know when he was

full. But this meter has a switch in-
side the case and knows when the bat-
tery is full since at that point this
switch is closed. By connecting up a
circuit breaker to the switch the oper-
ation of cutting off the battery from
charge can be accomplished automatic-
ally. This applies to those insulations
where the battery is charged at home.
This switch, of course, need not be used
unless the automatic feature is wanted.
The fact that the black hand points to
"full" shows that the charge has been on
long enough.

Here an apparent difficulty is seen. No
battery is 100% efficient. If you put in
100 A. H. all you can get out is 95 when
the battery is new and with an old one
the output may drop off to 90 or SO.
How is our meter going to take care of
such a case. If it tells us to shut off
the charge when we put in only as much
as was taken out, then eventually the
battery will starve to death from lack of
current.

Caring for the Leaks
Concealed in the body in the instru-

ment is a little device which takes care
of this leakage of energy. When the
battery is on discharge the meter reads
accurately the number of ampere hours
which flow out. But when the current is
reversed on "charge" a small amount of
resistance is cut into the recording cir-
cuit so that a small extra percentage of
current must reach the battery beyond
what is shown by the meter dial. This

device for regulating the amount of ex-
tra current on charge can be adjusted to
give ten to twenty percent overcharge.
as is thought desirable for the condition
of age of the battery.

It may be of interest to see the general
construction of a mercury meter. It is
called a mercury meter because after
assembling the moving parts inside a

chamber, which fits quite closely, the

disk and shaft (Fig. 3) are floated by
pouring in a quantity of pure mercury
or quick silver. This has two advan-
tages. In the first place it serves as a
contact for carrying the current from
the stationary part, where it enters,
across to the movable part. In many
direct current instruments, you will find
small contacts, or brushes, which rub
against the shaft as it turns. These

brushes carry the current into and out
of the rotor. Naturally, they have the



DECEMBER 15, 1924 RADIO PROGRESS

disadvantage that they cause a lot of

rubbing friction and furthermore they
are apt to wear and cause a change in
the accuracy of the meter. When mer-
cury is used to conduct a current you
will see that the friction between it and
a moving shaft, is nearly zero. Besides

this, the mercury never wears out and
so does not have to be renewed.

A Disk That Has No Weight
Of course, the disk and shaft really

weigh something, but as far as the bear-
ings are concerned, their weight is prac-
tically zero. This is because the mer-
cury floats the moving parts to such an
extent that the pressure of the rotor is
not down at all, but 1/10 of an ounce
up. Just think, you could send ten
times the weight of the whole moving
element on its bearings through the
mails for two cents.

The rotor is assembled inside an in-
sulating case, as shown in Fig. 4. Since
the disk can not be seen (it is submerged
in mercury) a little counter weight is
fastened to the top of the shaft. A

white line on this counter weight can be
seen to revolve when the meter is in

motion. A window is left in its face
so that the counter weight can be seen
from the outside.

Powerful horseshoe magnets are used
as a field to operate the mechanism.
These magnets are removed from Fig. 4,

BROADCAST BILL AT
At the Crackerbox Club

When the gang meets each night
They discuss everything

From a flea to a fight.

If a radio theme
Is engrossing the crowd,

Broadcast Bill has his say,
And he says it out loud.

THE CRACKERBOX CLUB
He has studied each quirk

Of a radio set
And he knows all the stations,

The best ones to get.

He's a popular chap
And the members agree

That they like him the best
(The reason you'll see).

-By Del.

jetting handle. This is used to reset the
but the round bosses where they go can meter needle in the rare cases when
easily be seen. something unusual requires a special

Fig. 4. Meter Ready for Magnets

Resetting the Meter charge. For instance, suppose a tool
Referring once more to Fig. 2 you will were accidentally dropped across the bat -

see in the lower left hand corner a pro- tery terminals, thus short circuiting it

If this short circuit were left on long
enough, the battery would certainly need
recharging, but since none of this cur-
rent had gone through the meter, the
latter would not indicate properly that
a recharge was needed. In such a case
the key would be used to change the
meter needle to correspond with the cor-
rect condition of the battery.

NOTICE
John H. Dolan is not in our employ

and is not authorized to take subscrip-
tions for Ramo PROGRESS. All persons
paying money to him do so at their own
risk. Such subscriptions will not be
honored.
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A RELIABLE and thoroughly experi-
enced radio manufacturing and mer-
chandising organization wants Ilve-
wire representative in your communi-
ity. Complete line of highest quality
receiving sets and accessories, ex-
clusive territory, and liberal discounts
without annoying quantity regulations.
Write or wire Radio Development Co.,
25 S. 13th St., Harrisburg, Pa.



NOTE: In this section the Technical Editor will answer
questions of general interest on any radio matter. Any of
our readers may ask not more than two questions, and if
the subjects are of importance to most radio fans they will
be answered free of charge in the magazine. If they are

of special interest to the questioner alone, or if a personal
sn.wer is desired, a charge of fifty cents will be made for
each answer. This will entitle the questioner to a personal
answer by letter. However, if the question requires consid-
erable experimental work, higher rates will be charged.

Question. Why are the coils of a
neutrodyne put at such an unusual
angle?

Answer. If the coils were set straight
up and down as you might naturally
think was the most obvious way of
mounting them, then you would find
that each coil sent considerable magne-
tism right through the center of its
neighboring coil. The result of such
an effect would be that each step of radio
frequency amplification would have a
feedback or regenerative action on the
step before it. This would cause the

 set to break into radio frequency os-
cillations, which would be shown per-
haps by squeals, or, if not, at any rate
by bad distortion of the signals. It is
found by experiment that if these coils
are tipped at the correct angle, then
the magnetism from one will cross its
neighbor not along its axis, but
just at right angles. In this case
the magnetic flux will have no ef-
fect on the neighboring coil, since
there is no part of it which has any
tendency or component either up or
down through the winding. It should be
stated, however, that the angle at which
the coils are set, is correct only for a
definite distance' between units and if this
distance is altered very much you will
find that the set is no longer neutra-
lized.

Question. How many arms should
there he in a spider web coil?

Answer. The number of arms does
not make very much difference in the
operation of the unit except for one
thing. That is, there must be an odd
number of spokes. This odd number is

required so that as the wire goes around
it will pass first on one side and then
the other of any given spoke. With an
even number you will find that if it
stops on top of a certain one, then when
it has come around one turn more it is
still on top of the same spoke. With an
odd number on the other hand, if it
starts on top, the next turn will be un-
derneath, and next to that on top again

The more spokes there are in the coil
the nearer will be the aproach of the
turns to being circles. Thus with only
seven slots the winding is quite notice-
ably not round. With say twenty-one,
the wire turns are apparently circular.
However, the larger number of spokes
means considerably more trouble and
labor in winding. For this reason a
compromise is usually made and thir-
teen is quite a common number. This
gives a satisfactory shape to the coil,
and yet does not require too much time
in winding on the layer.

Question. How can I stop my set
from radiating?

Answer. There is nothing which can
be added to a radiating set to cut down
this feature, which annoys the neighbors
so much, short of adding another tube.
If you are willing to put on one step
of radio frequency, then this can be
made if properly designed, to act like
a turn -stile and allow energy to flow one
way, but not the reverse. There was
recently a prize contest conducted by
one of the radio publications and al-
though many devices were submitted for
test, it was found that not one of them
was any use whatsoever, except the ex-

tra stage of radio frequency ahead of the
detector.

To be sure, there are a number of
things which will reduce the radiation,
but they all cut down the signal which
you want in the same proportion. For
instance, by putting resistance in some
part of the circuit, it is easily possible
to cut the radiation down to half. Un-

fortunately, the music is reduced to half
also. If you have a radiating set, the
best thing to do to operate it, if you
do not want to go to the expense of the
extra tube, is to be sure that you keep
the tickler turned down low enough so
that it does not cause the detector to
oscillate. Then you will not disturb
your neighbors.

Question. I have a WD -11 tube de
tector which seems to work a great deal
better on 18 volts of "B" battery rather
than on the usual 22%. How can this
be explained?

Answer. The only difference between
the UV -200 and the old UV -201 lay in
the fact that while the latter had as
perfect a vacuum as possible (a hard
tube) the UV -200 intentionally contains
a very small amount of air. This gives
a better detector action through the

tube, but has the disadvantage that it
makes it considerably critical as to the
amount of voltage to be used on the
plate. Undoubtedly your WD -11 tube

also has a small amount of air left in
it, although this was by accident. This

would make it a soft tube and would
require that you use a lower voltage on
the plate than normal. Such a tube will
give unusual volume on a local station,
but does not always pick up distance as
well as it might.
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Question. I see talk of inspecting
an aerial. Just what is meant by this?

Answer. If your aerial has been up
long enough, and if it is made of bare
copper wire, then the probability is that
is has become covered on the outside
with more or less corrosion. This is

caused by the oxygen in the air corn

bining with the copper to form copper
oxide. This oxide is not a good con-
ductor of electricity as the copper was
before it became corroded. Since the

high frequency currents travel almost
entirely in the outside layer, or skin oa
the wire (so-called skin effect) you wil:
see that a poor conductor at this point
will cause the resistance of the aerial
to increase. There is no remedy for
such a corroded wire short of taking it
down and discarding it. In its place we
recommend using an insulated wire
preferably one which has enamel insula-
tion.

Question. How does it happen that
there have suddenly appeared so man)
different kind of vacuum tubes on the
market.

Answer. The chief reason is that
some of the basic patents off tubes have
just expired. As you know a patent i;

given for seventeen years, and during
that time no one else is allowed to mak,
either for himself or any one else any
products which conflicts with its
claims. Even if you are able to mak(
a very important improvement on the
device patented, while you may patent
your improvement, still you can not
manufacture it provided you must make
the original article at the same time.
Now that the expiration date for the
basic idea has passed, there are a good
many manufacturers rushing into the
market with their tubes. Some of these
are good, but some are quite inferior.

Question. Why is the word sometimes
spelled "Antennae"?

Answer. This spelling is intended tc
be that of the Latin plural for antenna.
It is affected by the kind of people whc
say, "An history." The best English
spelling for the word is "Antennas," and
we advise all those who do not wish tc
aPPear affected to adopt it. In this con-
nection we might also point out that w(
Say that such and such a program was
broadcast yesterday, not that it wa:
broadcasted.
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-a new
Four Way
Product!\\

rLoud Speaker

Extension Unit

(Patent Applied For)

COMPLETE

HIS Complete Unit enables those who
want to use the loud speaker in other
parts of the house to do so without re-

moving set. Insert plug from loud speaker
into jack; place plug on end of cord, into set.
This can be done readily and saves the trouble
of using tools or soldering iron.

R10ES, including Jack, Plug and Cord

10 foot cord $2.25 40 foot cord ....$3.00
20 foot cord 2.50 50 foot cord .... 3.50
30 foot cord 2.75 100 foot cord .... 5.75

anulactu;vd by

FOUR WAY CO.
Myrick Building, Springfield, Mass.

AT THE BEST DEALERS EVERYWHERE
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New Products of Interest
A SELF-CLEANING SOCKET

In these days it is rare to find any-
thing really new in vacuum tube sockets.
There are so very many on the market
that it would seem that every possible
idea had been developed long ago. How-

ever, there just appeared a new style
made by Crosley, which has some rather
interesting points.

The material used contains hard rub -

Fig. 1. Always Clean Contacts

her with enough filler to give a strong,
rigid construction. The unusual feat-

ures of this socket are, first that no
screws are used in assembling the springs
and second that peculiar shape of the
springs. It has been found that in a
great many cases ordinary sockets, in

which the springs are held on by screws
and nuts, will reach the purchaser in a
condition which will require adjustment
before using. In one manufacturing
plant we know that the regular rule for
sockets is that the first operation shall
be tightening up the nuts and screws,
which have become loose in shipment.

In this particular model the spring
contacts are well riveted in to the bate
which prevents any chance of their work-
ing loose under vibration. This feature
can be clearly seen from the illustration,
Fig. 1. Notice also that the springs are

unusually wide and have several corruga-
tions, or saw teeth cut into the end. The
reason for these is found in the fact that
many times the tips of the prongs in the
base of the vacuum tube become corroded.

These prongs have the lead-in wires

soldered to their ends, and so the actual
contact metal between spring and tip is
composed of solder. The serrated ends
of the springs act like a file and clean
the oxide or tarnish off the ends of the
prongs whenever the vacuum tube is in-
serted in the socket. In this way there
is no danger of a poor contact between
base and tube.

DISCOURAGING FOR THE
LIAR

You all have met the radio romancer,
who can get coast -to -coast reception
every night, and who often times hears
Cuba on a night when they do not run.
By the same token it often happens

which is shown here, illustrates the pro-
duct of the Phenix Box and Label Com-
pany, of Kansas City, Mo. The idea is
to write to the distant station which
you have just heard, (enclosing a re-

ply envelope), and give enough of the
program to prove that you actually did
pick it up. In return they will send
you, no charge, one of their poster -

stickers. Three samples of these are

shown in Fig. 1. Each sending station
has its own particular stamp. Most of

these are printed in blue and yellow
and carry the slogan of the station as
well as its call letters and a picture
which fits the station.

When you paste such a stamp in your
album, it proves to your friends that you
really have heard enough of the program
to identify the station without any

chance of 'mistake. This is very different
from thinking that you had Mexico City
because words sounded like Spanish.

DIAL READINGS

DIAL READINGS

DIAL Rcao,NGs

.-

WESTINGHOUSE
it Cr TIIIE HOG tOr .4,1,, .

.
DULL READINGS-

COOINCPCIAL
APPEAL.

4

CNAI. READINGS

Fig. 2. This Proves You Heard Them

that some of your choicest records are
doubted by your friends, who cannot get
the results which you do.

If so, you will no doubt be interested
in a new idea which is being pushed
by several companies. The picture,

These stamps or stickers are not for
sale and can be obtained only from the
broadcasters themselves on proof of hear-
ing the program. The albums are sold
at 20c each by most of the sending sta-
tions and by the manufacturers.


