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THE D‘@AL« “SDE LMXE@ DISTINCTIVE AND SELECTIVE

The patented spring feature under the knob is one of the
superior points of this dial. You are always sure of a
true running dial, as it keeps the dial in perfect align-
ment—always flush with panel, ensures perfect settings
as the dial is not disturbed by jars or other causes. This
gives you a dial that is different and one that always
insures a more selective tuning. Perfect control on
portable sets, Other dials cannot accomplish this feature.

Replaces the Vernier, as it .can be moved forward or
backward to within one thousandth of an inch, without
backlash, and stays put.
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4 inch Dial
In designing the TRU-FIX the manufacturer has gone
into every detail relative to requirements of Dials used
on Radio Instruments, and after many experiments with
springs, etc., adopted the last word in Dials—-the spring-
less TRU-FIX Dial

Cross Section Tru-Fix Dials

WHY TRU-FIX 1S A SUPERIOR DIAL

1. Corrects out-of-alignment of shaft with panel by
spring feature made into the dial

2. Corrects looseness of end play in any units used, such
as Variocouplers, Condensers, Rheostats, etc., by slight
friction on panel to take up this end play.

3. Corrects overbalanced units where there is a loss of
friction caused by poor assembly in their manufacture
and incorrect balancing of weights and metals.

4. Corrects loss of tuning adjustments, such as fading,
etc., due to slight jars or vibrations, which allows the
condenser or variocoupler to rotate out of position, there-
by losing the station being tuned.

5. Corrects body capacity, as the metal of the dial acts
as a shield when grounded. This can be done by setting
a plug flush with panel and allowing the dial to touch it
lightly, having the plug grounded.

2/, inch Dial These Dials, on account of the above listed features, are
TRU-FIX Dials are made of selected sheet brass 023 of the only Dials to use on portable sets.
an inch thick. The edge is very thin with a gradua
contour to meet the panel and is finished in bright nickel LIST PRICES
with 100 division scale running from leflt tg ngbht, et(l:(}}ed Silver Gold
in the surface, inlaid with black enamel, thereby making . .
TRU-FIX DIAL easily read at all times. 100—3 3nch Dfal ------------- $1.00  $2.00
The Knob, highly finished, is mz:]de oftgal}\-leléttz lgg ilncl}:: 102—4 inch Dial............. 1.25 2.50
high with bevel edge at base and is attached to dial wi R R
a %‘lat spring device made into the dial itself. 104—2% inch Dial....... . ... 1.00 2.00

SOLD ONLY THROUGH THE JOBBERS—JOBBERS, WRITE




RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER |

Get distance that everyone
can enjoy

Let the whole family hear the announcer’s

th ! 3 ) The voice or music will be clear and strong.
“%:hl; ISdSt?}ElOHTIZYl\, The }YOICGdgr,Om ;;X‘;-‘Y Aud youlll find it easier to separate the
off Yonder! ley can—by adding - . : T :
LANTINE Radio Frequency to your present various sta.ftlons.. BALLANTINE Units
outfit. Providing, of course, you have a may be hooked in between any standard
loud spealer.

receiver and its audio amplifier.

o Guency ampiiier unit All wavelengths sharply tuned Transformer _only
with socket

for panel
and rheostat..$15-00 Pure tones at maximum volume for the number of tubes ©OF base...... $9'60
employed are assured by the continuously variable fea-
ture of the BALLANTINE transformer. For, this instru-
ment tunes sharply throughout the range of 200 to 600
meters. Pigtail connections and full shieldinhgs prevent
stray noises. Notable results have been obtained in the

One-, Two-, and Three-Tube Reflexes as described in
Radio Broadcast.

At dealers or
postpald

Keep your set “on
its toes” all sum-

e /7 mer with BAL-
Boowmors Russer Mise. Ca, LANTINE Vario-
Pioneers in Bakelite Moulding transformers.

824 Fanny Road, Boonton, N. J.

RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER

BEST FOR CRYSTAL SETS

i
BEST FOR REFLEX :\ D
O o PRICE $1.25

PRICE $1.25

“ DE-TEX-IT ”

A Real Wonderful Fixed
Detector That WORKS !

Why Continue Spending

. o Money for a Crystal or a |
Will Stand Any Plate Voltage Detector That Won’t
Positively Will Not Burn Out Stand Up

YOUR MONEY REFUNDED IF NOT SATISFIED
If Your Dealer Cannot Supply You, Send $1.25 to

CELERUNDUM RADIO PRODUCTS CO.

Dept. 522, 170 SUMMER STREET BOSTON, MASS.
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Don't Miss the SummerFun

&

Local stations are as good
IN summer as in winter.
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If you are located within ten or fifteen miles of a
good broadcasting station you might just as well get
a crystal set now as wait until the winter. Static
that bothers tube sets does not affect local broadcast-
ing as received on a crystal. The RADICLEAR
crystal set has no dials to turn nor slider to shift. It

1s an unusually toned set.

Send us check or money order for $2.90 and we

will forward a RADICILLEAR postpaid.

TAYLOR ELECTRIC CoO.

1206 BROAD STREET
PROVIDENCE, R. I.




Hub Cycle & Auto Supply Co., Inc.

19-37 Portland St., Boston, Mass.

Automotive, Bicycle and Radio Jobbers

Exclusive New England Distributors for

Harvard Auto and Radio Batteries

Uncle Sam’s Master Tuning Coils

Tower’s Phones

Doealers, write for Catalogues and Discount Sheets

Radio Dealers!

Practically every Radio Fan who comes into your store will subscribe
to RADIO PROGRESS, if you will keep a few copies on your counter.
Those who won’t subscribe will at least buy a single copy.

Why not ring up some of this business on your Cash Register?
We will help you and will put you in touch with our distributor in
your territory.

You'll be surprised when you discover how big an item this business
will amount to in the course of a year. And you take absolutely no
risk, nor do you have to invest a single cent of capital.

GET ABOARD! Send us your name and address to-day.
RADIO PROGRESS, 8 Temple St., P. O. Box 728, Providence, R. L.
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Suppressing the Carrier Waves

New Method of Combining
Radio and Audio Frequency

By VANCE

e 2,

o &

of the difficulties which the
finds
understand the why of radio is to get

ONE

amateur when he tries to

a good understanding of the -carrier

The action of this vibration has
will be

briefly reviewed before showing how it
may be omitted. When a new broad-
casting station is designed, the owners
apply to the radio inspector of their
distriet, and he assigns to them a wave
length and a call signal, which may
consist of three or four letters. The
letters which he assigns are purely
arbitrary. For instance, WBAP is in
Forth Worth, Texas; WCAP in Wash-
ington, and WDAP in Chicago. It is
generally understood that these letters
are given out in an irregular manner
and no particular significance is at-
tached to them by the public.

But when it comes to the wave length,
then many people think that it has a
special meaning. In this they are mis-
taken. There is no more connection be-
tween wave length and location than
there is between call letters and the
companies they represent. To be sure,
certain kinds and sizes of stations are
assigned certain bands of wave lengths.
By a band of wave length is meant all
the different figures which lie within that
range. A band from 360 to 400 meters
would include 365, 370, etc. But the
exact figures of any station are decided
by the radio inspector in accordance
with the schedule of stations near the
new one. Of course, if in a certain state
there is another station already work-
ing at 450 meters it is unlikely that the

wave.

been already explained, but

[ same wave would be assigned to a new
| comer.
Getting the Proper Length

After the wave has lbeen assigned, how
does the station obtain it on their send-
ing equipment? This is done by means
of adjustments on their eoils and con-
densers. The coil, it must be remem-
bered, acts like a weight, whereas the
condenser is a spring and the combina-
tion of the weight and the spring de-
cide how fast the oscillation will he.
To get a slow oscillation, which is the
same as saying a long wave length,
either the weight or the spring, or per-

sending station, after checking up with
a wave meter which measures the
length, finds that it is sending at too
long a wave length, then they remedy
the trouble by reducing the number of
turns in the coil or cutting down on the
number of plates in the condenser.
After they have adjusted the apparatus
to give the right wave length, the car-
rier wave is a continuous oscillation up
and down and looks like Figure 1. This
wave is obtained from the oscillation
tube. The height of the curve is deter-
mined by the loudness of the wave. If
the station is a powerful one and uses
hig tubes and a high “B” battery volt-
age, then the current flowing into the
aerial will be large and the height up
and down will be great. The number of
waves per second depends only on the
frequency or wave length, and must con-
form to that given by the government,
as just deseribed.
Next the Audio Wave
Now suppose that some one starts

singing into the microphone. The vi-
bration of the diaphragm in the trans-
mitter will be irregular and shaped per-
haps as in Figure 2. If you inspect a
vietrola record wunder a microscope
it  will show a Iline Ilike this.
Here again, the height up and down
represents the loudness, but the distance
between peaks, -which represents the
time or shows how fast the waves follow
each other, is determined by the pitch
of the note being sung. The high notes
come rapidly, and so the peaks are
close together, but the low notes, since
they are much slower in following each

haps both, must be made large. If the|other, are spaced a little farther apart.

Like a Soldier’s Procession
It must not be thought that the
speed referred to means the velocity with
which the sound travels. High notes

_ NN
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Fig. 1. Usual Carrier Wave

and low notes both cover the ground in
the same time. All mfusic will travel a
fifth of a mile in a second, so that if
you hear the music from a loud band a
mile away you know it took five seconds
to reach you. The pitch of the note
does not depend on this speed. It is
determined by the closeness with which
the waves come together. It is like a
parade of soldiers marching along in
single file. The whole parade moves at
the same speed, which may be three
miles an hour, but up near the head of
the procession we have a company which
represents a high tone. These soldiers



t

are marching one behind each other so radio wave, both A and B must be|

that they nearly step on each other’s|
That will represent high C on
A little later in the line we

heels.
the piano.

,——\_/—‘\\/
Fig. 2. Audio Wave Sung

tind a company where the soldiers are
spaced five feet apart. They are still
marching just as fast, that is, threel
miles an hour, but they don’t pass us
in the grandstand nearly as frequently.
This corresponds to middle C as shotwn |
in Figure 3. Behind them is another |

lot which straggle along ten ifeet apart.

Of course, this will represent the mnext

RADIO PROGRERS

rubbed out.

Like Surf at Seashore

A better picture of what is going on
may he conveyed to the mind if you
imagine yourself at Atlantic City after
a big storm.
in along the beach and in your -hotel

The sunf comes pounding
f=1

room you ean hear it thundering on the
shore. Now supposc a friend opens and
shuts a window. When it is wide open
the
closes it,
until when the window is shut tight the

sound is loud. As he gradually

it dies out more and more

hooming of the surf comes in only
softly. If this up and down motion of

Jorny 1, 1924

It be observed that A and
are still just the same as shown

B

in

will

Figure 2, also the radio frequency is
spaced just as hefore, that is, it is still
the same wave length, but instead of
having a continuous carrier, which is
largely wasted, we have a zero carrier.

At point C, where the singer has stopped

st
| e

Fig. 6. Carrier Suppressed

‘for an instant and the audic wave
dropped to zero, observe that the radio
frequency has also been reduced to

octave lower. This is dllustrated in the window is represenied by the line nothing, and the ether is undisturbed.

Figure 4. The same thing applies to
radio waves. A high frequeney station
like KDKA, which 926,000 |
cycles per second and a low speed station
like KYW 560,000 ecycles, both have
waves that travel seven times completely
But in
the former case tlicir soldiers are spaced
close together, whereas in the latter they

runs at

around the earth in a second.

are more widely separated.

Audio on Radio Waves

Now let us see what happens when
we impose the audio wave of Figure 2 on
the back of radio wave Figure 1. This is
done by the modulator tube in the send-
ing station. The radio frequency comes
in spaced just as before, but its loud-
ness, as represented by the height up
and down, is controlled or modulated by
the audio frequency. Notice that thek
upper line A is exactly the same as the |
audio wave shown in Figure 2 and that
line B is again the same thing, except1
of course, since it is the lower limit|
of the wave, it is turned upside down. |

|

CLosL Seacrn e —

Fig. 3. Soldiers Like Audio

Curves A and B do not appear at all
in a real picture of the wave, as sent
out from the station. They ave shown
in our sketch merely to assist the eye
in seeing that the peaks of the radio
wave form a curve just like that of |
Figure 2. To get a true picture of the

in TFigure 2, then the sound of the surf |
will be shown by Figure 5. Here each |

Wioe Seacinve - Low Tome

Fig. 4 Men Have Separated

individual wave of the ocean corres-
ponds to one of the radio waves in the
sketeh, while the general loudness cor-
responds to lines A and B.

Like Ordinary Station

This operation, as just deseribed, fits
all the ordinary broadecasting stations.
But the University of Illinois, which
runs station WRM, has recently heen

trying various with the

et

Fig. 5. Like 2, with Carrier

experiments

idea of eliminating the continuous car-
rier wave illustrated by TFigure 1. Tt
seems a waste of energy, both in the re-
ceiving station and in the transmitiing
radio to have such a carrier going all
the time. They have developed a dif-
ferent method of sending. Instead of a
carrier like Figure 1, which runs con-
tinuously and is ent down from time to
time, in accordance with the music,
Figure 2, they use a zero carrier, and
rather than cutting down, build it up,
as determined hy the audio wave. This
is shown by Figure 6.

Detector Separates Waves
When either of these waves, Figures
|5 or 6 is fed to a detector, it skims the
audio wave ofl' the back of the radio by
suppressing the lower half of the radio
curve, as already explained in our June

1 issue, “Changing Radio to Audio
Waves.” But the latter has some ad-

vantages. In the first place the tuning
is somewhat sharper, since all the en-
ergv is used, rather than a fraction of
it. Sharper tuning results in a cleaver
tone for the music you want to hear, and
also in the more perfect cutting out of
interfering stations. The second ad-
vantage is that all the sending station
energy goes into the waves, which are
wanted instead of supplving a lot oi
unnecessary noise. From this it follows
that the sending range of the station is
considerably increased.

If this new scheme of transmitting
can be worked out so that it is a com-
mercial success without too much ap-
paratus, it bids fair to hecome the

Istandard method of broadecasting.

BOARD OF TRADE LOSES
WDAP

The Drake Hotel of Chicago, has re-
cently taken over the management of
WDAP. This is the station which has
been run up until now by the Chicago
Board of Trade. They have been put-
ting such excellent concerts on the air
that we are sorry to hear of the change.
However, Mr. Jack Nelson, who has been
director, will still be retained, and this
probably insures equally good programs
in the future.
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A New dystem of Audio Amplification

Use This in Your Two-Step
Audio Frequency Receiver
By CHARLES H. M. WHITE, Consuiting Engineer

*,
>

ANY fans do not realize the good

results to be obtained by well bal-
In |
tact, many throw together their audio
of the
spending mueh time and trouble in per-
fecting the radio-frequency and the
acrial tuning ecircuits. No matter how
sensitive and seleetive the latter may be,
little satisfaction will be had i poor
quality results from the negleet of the
former. Recently, however, there has
been a marked tendency towards the im-
provement of audio-frequency amplifica-
tion. This trend is shown by the in-
creasing demand for the higher grade
audio traisformers in place of the poorly |
constructed and designed units selling |
for a lower price.

As an engineering problem the 10\ve1'|
speed of oscillation presents nearly as
serious problems to be mastered as the
higiier, but they are of a diflerent
nature. In radio amplilication we want
selectivity, but with audio frequency we |
do not want sclectivity since we wish
to amplify equally over the entire audio-
frequency band because voice currents
are composed of frequencies from 200 to
2,000 oscillations per second, approxi-

anced audio-frequency amplification.

amplifier parts circuit, after |

E
range, but it results in distortion. In
other words, an audio-frequency circuit
has regenerative principles of feedback
which tend to make it selective, or more
sensitive to one frequeney than another.
Many radio engineers have tried to cure
bhowling by using a transformer of a
lower ratio in the second stage, but, per-
sonally, I am not in striet aceord with
sueh practice, since the solution, to my
mind lies in the transformer itself and

5

R

oscillation. The result is that high qual
ity amplification is oblainable over the
entire audio-frequency range without the
tendeney towards howling or distortion.
This arrangement also has the advan-
tage of caneelling out quite a bit of tube
noise in the same inanner as push-pull
amplification, and yet, for volume per
tube as well as quality of received note,
it is, in my opinion, superior.

Since the Twin-Aud is really nothing
more than two well designed audio-fre-

not in reducing the ratio for the later
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stages. The advantage of high ratio

~-B

| quency transformers mounted together

mately, while musie ranges from 30| transformers is the fact that they give so that their magnetic fields exert a
cycles for the deep bass notes of an | more amplification than those of lower | corrective effect unobtainable with two

organ to 5,000 cycles per second to the
extreme high tones of a violin. The
of keeping the oscillation
transformer from being selective and |
still making it sensitive over the entire
audible range, which is 30 eyeles to 5,000
cycles, is indeed difficult and has been
mastered by only a few manufacturers. |

Just as there is a marked tendency
for a radio-frequency eircuit to oscillate. |
there is a similar tendency for the audio
cireuit to do it, too. Ofttimes this
vibration takes place at an audible
frequency, that is below 10,000; it takes
the form of Then again, th('[

problemn

a howl.

oscillation takes place above the audio | used to counteract any tendency towards |

ratio but their main disadvantage is that
they are more selective and show a ten-
deney to oscillate at a certain frequency,
generally audible and so produce howl-
ing and distortion.

Many radio engineers realized the hen-
elits of high ratio and therefore set
about the task of curing its ills. Re-
cently, the Peerless “T'win-Aud” has been
A Twin-Aud is two separate
audio-frequeney transformers mounted
on the same transformer core. There
is a certain electrical reaction between
the magnetism of the two because of
this style of mounting, which can Dbe

developed.

separately mounted transformers, the
hookup is similar to those made with
two of ordinary type. The arrangement
makes it possible to as-
semble the stages com-
pactly than with the two separate units.
As a matter ot general practice it is well
to use a “C” battery if more than 45
volts of “B” battery are employed. A
“C” battery not only clarifies reception
but also reduces the “B” battery current
which makes your battevies last much
longer. The amount of “C” battery will
depend upon the amount of “B” battery
and the type of vacuum tubes used.
Continued on Page 8

however,

two more
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Boosting the

Wave Length

By E. J. BUSSARD

When The Crosley Radio Corporation’s’the wave Jength to 430 meters. How-

WLW Broadeasting Station began using | ever, should 360 meters be the maxi-\that have been made in the Pittsburgh

their new 423 meter wave, it was found\
that many owners of receiving sets did
not know how to adjust their radios to
tune in on the high wave length. It ap-
pears that there are quite a number of\
receiving sets on the market, manu-
factured one to three years ago, which
will tune to wave lengths no higher than
400 meters. It can be readily seen that
a radio of this nature is of no value for
hearing programs between 400 and 600
meters.

In the majority of cases, these re-
ceivers are of the single circuit type. It
is easy to correct this type of set to re-
ceive higher wave lengths. The most
common method is to insert a small
loading coil (explained below) in the
antenna circuit. In quite a few cases,
however, it is only necessary to increase
the length of the receiving antenna by
adding, say 50 feet of wire. Another
common method is to remove the ad-
justable condenser from the serics con-
nection with antenna circuit and place
it in parallel with the variocoupler coil
of the receiver.

Making a Loading Coil

A few words of explanation of the
varions methods may be interesting. By
a loading coil is meant an inductance
0il; usually only a few turns of wire‘
are necessary, plaeced the antenna
lead, one side of the coil heing connected
to the antenna lead-in and the other to‘
the aerial binding post. This method ig |
especially adapted to sets having only an
inductance coil or variocoupler for tun-
ing. To construct a loading coil, take a
tube three to three and a half inches
in diameter and wind it with 20 to 40
turns of No. 24 or No. 26 gage D. C. C.
(double cotton coverea) This tube
should be of insulating material such as
formica, hard rubber, ete., although card-
board tubes are often used with success.
The size of this coil will be determined
by the size of the inductance already in
the receiver. Tor instance, if the tuner
will receive stations broadcasting on 400
meters at its highest setting, only 8 to
12 turns of wire will he required to raise

in

wire.

mum, then 20 to 25 turns would be re-
quired. If there is only an inductance
coil in the receiver for tuning, then a
small fixed condenser of approximately
00025 Mid. capacity, connected one ter-
minal to the antenna hinding post and
the other to the ground hinding post,
will be very satisfactory. If the circuit
is tuned by a condenser used in series
with a variocoupler, the wave length
range may be increased enough by eon-
necting it in parallel with the stator.

The Variometer Set

A few complaints have been received
from people using three-circuit tuners.
Undouhtedly the difficulty here lies in
the type of variometers used and it will,
in the majority of cases, be necessary to
substitute variometers having the proper
characteristics for tuning hetween 200
and 600 meters. In a few cases, it may
be possible to wind a few turng of wire
on the variometer and correct this de-
fect to some extent, but the novice will
find no little difficulty in doing this.

KDKA’S NEW STUDIO

\When changes, now under way, are
made in the Pittsburgh Post studio of
the world’s pioneer broadecaster, KDKA,
the famous Westinghouse station will
have a picknp studio perhaps hetter than
anything of its kind in the world.

The new Pittsburgh DPost studio is
now heing installed in a separate operat-
ing room, built-in to the main one, in
which will he installed all apparatus
necessary for the operator to change
over microphones or make adjustments
to the amplifying apparatus.

The new operating room 1is noise-
proof and will have a two-way connee-
tion with the transmitting station lo-
cated in Ifast Pittshurgh 14 miles away,
so that changes made during the opera-
tion of the station will be instantaneous.

Window for Booth
In this operating booth will he located
all the amplifying apparatus and the
various switches which are usually seen
in the ordinary studio. In order that the
operator can see what is going on, a
window has heen built in the side of the

i
| operating room. This window can be

closed when the station is working to
permit conversation between the trans-
mitting station operators without
| being broadeast.

| This change is one of numerous ones

its

Post pickup station of KDKA, its first
they began broadeasting from
downtown Pittsburgh.

It is not generally known that East
Pittsburgh, where the sending aerial is
located, is 14 miles cast of Pittshurgh
and that most of KDKA’s broadcasting
is done from outside points, or pick-up
stations as they are called. In broad-
casting events from Pittsburgh and the
surrounding district KDKA uses 34
pick-up points.

ginece

CAN YOU TALK ILO?

It is the Popular Radio Language

The Spanish and French lessons
taught by radio from the WLW Broad-
casting studio of The Crosley Radio

Corporation met with such hearty re-

’sponses from the listener-pupils, that a
new language will be added in Septem-
ber. Ilo, “La Internaciona Linguo,”
will enable listeners in other countries
to enjoy more fully the numbers an-
Inounced from the Crosley station, for
{ plans now heing formulated will include
the studio director’s announcements in
several languages. In addition to the
announcements, students will he taught
the Ilo language in the regular Crosley
Radio University classes. Fred Smith,
who spent many years in Turope, is
\studio director of the WLW station and
will supervise the classes.

NEW SYSTEM OF AUDIO
Coutinued from Page 7

LIt any radio fans are interested in the

‘further construction and characteristics
of this circuit as shown in the diagram,
I shall be pleased to put them on the
right path if they will only address me
'in care of Radio Progress enclosing a

‘self—addressed envelope. If you are now
getting imperfect audio-amplification you
will do well to give this new system a
trial before you make changes in your
circuit. A receiver is no better than its

audio amplifier,
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Development Work Pushed by G. E.

Latest Device Prevents Interfer-
ence from Lighthouse Signals

ONE of the big radio companies are

satisfied with the present state
of the art, although every one will admit
that wonderful progress is being made.
The thousands of experimenters who are
trying out new hook-ups all the time
have accomplished a great deal in de-
veloping radio, but the time has come

[reports at noon, an afternoon concer't‘und also a lower wave length of 107

‘for those at home, evening stock and
| market quotations, weather reports,
musical programs, plays and religious
services, have filled up the available
It has also been found that the
|space available in the power house and
operating section of thehig broadeasting

time.

when more laboratory work is needed station is not sufficient to permit ex-

‘meters which has been found particu-
larly well adapted to long distance
transmission for re-broadcasting. On
several occasions during the carly spring,
WGY’s programs have been re-broadecast
by the British Broadeasting Company in
London and thus made available to the
British Tsles as well us to France and

to malke much further advanece. I'or this
reason a large experimental radio sta-
tion will shortly be built by the General
Electric Company for a more complete
investigation of radio phenomena and
broadeasting. It is understood that the
cost of the experimental station will be
approximately $150,000, and that it will
Le located on land recently acquired by
tiie company in Schenectady.

W hile no plans have been drawn for
the new station it is understood that
the General Electric Company will build
a power house capable of delivering high
power at various f{requencies, and an-
tenna struetures will be erected for a
wide range of wave lengths so that sys-
tematic investication can be made of
the advantages of various frequencies
in solving the many problems with
which radio now has to dcal.

Interferes with Code

At present the ordinary wave length
usced ranges from about 250 up to 550 me-
ters for ovdinary broadcasting. If either
higher or lower lengths are used, inter-
ference is found from the code of ama-
teurs or commercial ship stations. But
in addition to this band of frequencies
several of the big stations have been
tied together by wave lengths of around
100 meters. This is low enough so that it
avoids trouble from the 150 to 200 meter
band of the amateur practicing code. By
the word “band” is meant all the dif-
ferent speeds of vibration which give
wave lenoths within these limits. That
is, it would take in frequencies from
151, 152, 153, ete, up to 200 meters.

The requirements of the present-day
broadeasting program, including stock

| perimental  work without other continental eounitries. is

‘with the regular programs.

interfering This

On this only one of the experimental develop-
‘aocount a mnew station was considered | ‘ments to which WIGY has contributed.
necessary  for

intensive experimental |
|

Why You Don’t Get 107

The reason the average radio has mot
2XI Equals WGY [been able to pick up this 107 meter
The broadeasting station now known | wave is because the lowest wave length

worlc.

the world over as WGY was oﬁginally""hi('h most sets can get is around 250
. . - 075 o ier i PP o [
built, several years ago, for experimental |or 275 meters. In order tobuild over a set
to receive this short wave length, which

‘purpose‘s‘ Operating under the experi- .
runs at a much higher frequency or

mental license 2XI, it has conducted

speed of vibration, it is necessary to
redesign the coils and condensers so
that they are considerably smaller than
what is used at present. Even when
the variable condensers are turned so
that they read zero on the dial it must
be remembered that there is still quite
times the music will come through even g4 it of leakage capacity, even in the
best instruments., To this must be
JMMJWHW,_.%‘W ’added the capacity between
Dasn Dor oor the various wires in the set. When all
|these facts are thought of it is not sur-
prising that the ordinary radio can not
» while again it 'he made to oscillate at the tremendous
inferior. This is!frequency of three million times a sec-
owing to the fact that new stunts lu-e‘ond, which is the equivalent of a 100-
constantly being tried, and if they scem |Mmeter wave.
promising are worked out at greater
length in the Jaboratory. But such
experiments take considerable time and
lots of space for the set-up.

| various radio experiments, and added
| materially to the fund of available

[knowledge.

| DEven now you will sometimes hear

the eall 2XI late at night and some |

leakage

Fig. 1. 0Old Lighthouse Waves

’better than from WGY

may

be somewhat

Blazing the Trail

No one believes fhat radio and radio
J‘broadcafzting will remain stationary. The
| remarkable advances which have been

Two Wave Lengths Together Jmade in the Iast few years indicate a

It is well known by advanced radio |continued rapid development. The Gen-
fans and those familiar with the work- cral Electric Company aims to perfect
|ings of this station that the regular pro- broadcasting so that it may become
|grams have been broadeast for many |even more reliable and satisfactory. The
months at two wave lengths—the reg- service which radio now renders to the
lular one of 380 meters available | farmer and to all that large proportion
‘o those nsing standard receiving outfits | of the population in outlying distriets is
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invaluable, but it can be made an even|is considerable longer. It is casy to see

| that the second style of sending will he
. . . | much move ellicient than the first. There

Light Ship Radio }13 the same difference between a lot of
An illustration of one of the de-|jerks and a steady pull.

viees just put out from their laboratory During the tests, both of the fog sig-

which may be mentioned is an improved | nal radio transmitters were adjusted to

greater factor by further perfecting.

| unvarying wave length, and only radios
tuned to this particular speed will pick
them up. The older sets were adjusted
to give this same length, as closely as
possible, but they did not send out a
pure wave. Various harmonics or higher
frequencies (shorter wave lengths) were

sending apparatus for fog signals.
Marked improvement in the sending
of signals from lightships and light-
houses has been achieved through the
development by radio engincers of the
General Electric Company of a vacuum
tube radio transmitter expressly de-
signed for this sort of work. In tests
which have just been completed on
Lightship 108, at Staten Island, the new
tube set showed superior efliciency as
compared with a typical spark set, of

the type which has been used for a num- the station.

ber of years by the United States Bu-
reau of Lighthouses.

The dingrams explain this action mor
fully. They show how the waves look |
for sending the letter D in code. D is

made by sending a dash and two dots. | lights burning continuously. This,

Figure 1 shows the wave form under the | ¢

old scheme. It will be seen that dash
consists of several series of impulses,
each one starting strong and then dying

away. These individual impulses

O — O

Fig. 2. Letter “D.” New Style

‘ubout 1650 watts.

radiated at the same time and it was
these extra and unwanted vibrations
which caused all the trouble to neighbor-
ing broadcast listeners.

give about ten amperes in the aerial. It
was found that the total power con-
sumed by the spark set averaged around
2300 watts, which was mnearly 50 per
cent. greater than the power consump- |
tion of the tube set, the latter being

Lighthouse Bureau Tests

The outcome of the tests with the
new set was a reconunendation by Super-
intendent of Lighthouses of the Third
District, J. T. Yates, to the Bureau of
used, or expressed in another way, of Lighthouses in Washington, that these
the fuel consumed per hour in running | tube sets be generally adopted for the
One of the most popular bureau’s radio beacon stations.
size of incandescent lamps which you| The radio signals sent out during fog
use for lighting your kitchen is the 25- | have played no small part in the safe

Saves 26 Bulbs Burning

The watts are a measure of the power

o watt bulb. In cutting the power as just | guiding of vessels and the saving of life.

mentioned, there is a saving of 650 watts The signals are transmitted at 1000
which would keep 26 ordinary electric meters in combinations of dots and
you‘dvushes which enable pilots of vessels

e, is quite a worth while result. ' within range to determine, from  the
This will have a direct bearing on|combinmation, what station is sending
the question of fuel supply to light- and its direction from the ship. Each
ships and lighthouses, since the power station sends in regular repetition.
are | for these sets is supplied by gas engine — >
driven generators, in which kerosene is‘ Got Your License?
usually burned. Tf the lightship or  ~ The American Teephone and Tele-

“dghthomse is in an inaccessible location, | graph Compuany stated recently that

as is often tlhe case, a considerable sav- more than forty broadeasting stations

ling in fuel and other expenses can be throughout the United States that were

caused by the spark breaking across the
spark gap. Kach time a spark occurs, a
train of waves is sent out. Of course,
this wave train gradually fades out, be-
cause of the resistance in the cireuit. Tt
is very much like a piano. When a
piano key is struck the note starts quite
loud and then gradually dies away. If
the same note is struck in rapid suc-
cession, then the tone will be sustained,
but the ear will be able to catch the dif-
ferent individual impulses and a picture
of the note will look just like Figure 1.
The dots are made in the same way as
the dashes, cxeept they are not pro-
longed for the same length of time.

Does Not Waste Energy
9

Figure shiows the new scheme of
sending out the waves. Here the tube
set gives an oscillation which does not

This is known as a

die down at all.
sustained wave.

Here again the dash ‘

cffected if fuel ships are not required to | formerly infringing their patents had
make the trip as frequently as at pres- talken licenses. Inquiries in regard to
ent. licenses and applications for licenses are

The tube set was shown to be safer
to operate and much more simple than
the spark sets herctofore in use. The
efficiency of the set is due to the use
of the latest type of sending tube, called
the XL.

being received in considerable numbers.
Permits under tlie patents of the Ameri-
can Telephone and Telegraph Company
are being granted to broadeasting sta-
tions now infringing under econditions
which have been generaMy accepted as
fair and reasonable.

Won’t Knock Out Music ‘

This set, the development of Whichl
has now been completed by the General
Electric Company, was particularly wel-
comed because of its non-interference
characteristics. The spark sets hereto-l
fore used have been the cause of many

PRIZES FOR
SUBSCRIPTIONS

Head Phones

complaints from listeners to broadeast-

ing stations, who have been annoyed by or

interference originating with these sets.

This condition will be remedied by the | Trans’formers

use of the tube sets. | FREE if you secire two subscriptions
This is because the new sets send out for RADIO PROGRESS for one

and dot are alike except that the dash |a very smooth wave at an exact and|year— your own and that of a friend.
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Regeneration and Reflex
Hook-up of Trirdyn Shows

An Unusual Combination

HERE has been considerable in-
quiry recently about the Trirdyn

set. This word (pronounced Try-Are-
Dine) is made up of the numerals 3R3,
the

which comes from

combined with popular
the Greek

These three

ending
‘.ﬂyll’”
word meaning powerful.
s stand for regeneration, reflex and

radio frequency.
What the Three R’s Mean
In this connection it might be well
to explain the meaning of these three
in the

same sense as with the ordinary set.

terms. Regencratlion is used
This signifies that there is a tickler
coil connected in series with the piate

or output circuit, which feeds energy

back to the grid, in the customary
manner. This is the same action, which

is the subject of the patent litigation be-
tween Major Armstrong and DeForest,
which, up until recently, has been called
the Armstrong Patent, but has only just
been awarded by the courts to Lee De-
Forest.

Radio frequency amplification is made
use of in the first tube. This increases
the volume of the incoming carrier
wave and so extends the range con-
siderably. The reflex action takes place
by using this same tirst tube, which
already has been used as a radio ampli-
fier, in the further capacity of an audio
frequency amplifier. It 1is this
manner that we get the three R’s rve-
ferred to above.

Use of the Third Tube

Qo far we have emploved only two
tubes. The waves coming in through
the first are amplified and passed to the
second as a detector. From there they
are looped back through the first again,
and amplified at audio frequency, thus
increasing the loudness of the signal, as
well as the range. The jack, which ap-
pears on the front of the panel is con-
nected at this point, and when phones

in

are inserted, only these two tubes are|position of the handle is about one-half

connected, but if it is desired to use a way out.

loud speaker, then the phone plug is Figure 2 shows a rear view of the

withdrawn in the panel. Of course, the sct is turned the

‘other way around so that the right hand

makes the mEic loull !side of the set viewed irom the front is
now shown at the left. An cxplanation

"of {he figures shows:

and this connects
third tube, which acts as a second step
This
enough to be heard on any loud speaker.

of audio.

Figure 1 shows the appearance of this
set with the cover closed. The nwuerals
in circles referring to the diflerent parts
are the same throughout all the dia-
orams. Aside from the two rheostats,
Nos. 4 and 5, the panel has only three cuit.
controls. Dials 1 and 2 adjust the

1—This is the variable condenser, tun-
ing the grid cirenit of the radio ampli-
fier.

2—The same thing in the detector civ-

3—Is the movalle coil governing the

Fig. 1.

Outside View cf Trirdyn

feedback. It corresponds to votor of a
variocoupler, and is adjustable by push-
ing in and out.

capacity of the grid cirenits of the radio
This is what
furnishes the sharp tuning of the set.

amplitier and the detector.

4-—The rheostat controlling the fila-
ment current of both radio and andio
amplifiers.

Handle 3 controls the amount of feed-
back. But instead of turning it, it is
pushed in and pulled out in the usual)
When it is pulled out
(conneected |

|
in the plate cirenit) up close to the'

Crosley manner. 5—The same for the detector.

it brings the movable coil 6—TMirst stage audio transformer.
7—=Second stage ditto.
This consists of
a primary in series with an aerial and
a scecondary connected to the grid.
9—The radio frequeney transformer.
the action between them, and so euts It is also the stator of the variocoupler
down on the regeneration. With aver- for introducing regeneration to the de-
age operating conditions the normal tector.

stationery coil (detector grid
This gives close coupling and a large |
amount of feedback. DPushing on the

circuit).| 8—Antenna coupler.

knob, thus separating the coils. produces

Primary and secondary coils are
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both wound on this stator in Hook-up is Shown
spider web construction. i Figure 3 shows a simplitied hook-up
10—Thone jack for use with first audio of the sct, leaving out the filament con-
neetions, which are standard. Figure 4
shows the same hook-up in the pictorial
style. The way the circuit works is
this. The radio waves come from the
aerial to the adjustable loading coil L

regular

step only.

11-—By-pass or stopping condenser in
detector plate circuit.

12—Main switch for shutting off en-
tire set.

Various Parts Shown from Rear

Hig. 2.

13—Tirst tube, both radio and audio| hown in the upper left hand corner of
frequency amplifier. figure 4. This coil is actually mounted

14— Second tube detector. on the inside wall of the cabinet.

This loading coil is used only to com-

15—Third tube. Second stage off S ’
audio amplification. pensate for different lengths of aerial.
| With a short one, 25 feet or so, the en-
16—Grid condenser .00025 miid. and | ’ ’

Juny 1, 1924

one of these two terminals. These are
the leads of the primary coil. No. 18
has only a few turns, and so gives very
loose coupling, resulting in sharp tuning.
No. 19 has more turns, and so the
tighter coupling gives less selectivity,
but increased volume. The secondary of
this coil, wound on the same spider web

runs to the grid of the first tube. It is
tuned by condenser 1.
Output to Transformer
The output from the plate runs

through primary of radio transformer
R. back through condenser C to the fila-
ment. The secondary of this transformer
runs through grid condenser and leak to
the grid of the detector tube. It is
tuned by variable condenser 2. The plate
circuit of the detector passes through
the adjustable tickler 3, and {hen the
primary of the first audio transforer,
Al

The secondary of the audio trans-
former impresses the audio frequency.
on the grid by running through the sec-
ondary of coil 18. Since this lat-
ter is a radio frequency eoil, and has only
a few twins, it does not affect audio fre-
queney at all. The audio output from the
plate after going through the primary of
radio transformer R, (which again does
not allect it., owing to its few turns),
‘veaches the jack. If the phones are

grid leak 1 to 4 megohms depending
on tube used for detector.
17—“B” plus terminal for detector. L
18—Acrial connection, giving sharp 3
tuning. ' 4 N ! A & P
19—Aerial connection, giving louder | B
results, but not sharp as 18. ‘l ‘_>'\ '8 A 2 .
20—“A” plus battery terminal. 7T S ‘Loup L
21—“B” minus battery terminal. h | SpeakER
22—Ground. } s
23—“A” minus battery terminal. ‘ _[__— i As
24—C” minus battery terminal “C7| = Al n 2
battery is not needed if only 45 volts of - <
“B” battery are used on the amplifiers. TJack @ 390+
In that case, posis 23 and 24 are to be . c-
2+

conneeted together by a short piece of

wire, but where a higher voltage is used | L5115 Eh R IOR ST TSR e Eal g s

on the amplifiers, then it is desirable to | tire coil is used. A 100-foot antenna will | plugged in, the signals are heard with

connect a ““C” battery. Its voliage need not more than the first tap in se-!one radio and one audio amplification,
should depend upon the amount of “B” ries, and if it is as long as 150 feet, then |as just described. But if the phoue plug
battery used in accordance with the the entire loading coil is disconnected is pulled out of the jack, then the pri-

table on the direction sheets, which ac-

companies every amplifier tube.
25—B” plus battery 45 to 90 volts.
26—Loud speaker terminals.

and out of use. The other terminal of mary of audio transformer A2 is in-
coil I is connected to hinding post Al serted in series. The secondary of A2
or A2, or. voes to the grid of the third tube and
Conatinued on Page 13.

as just mentioned, with a long
aerial the lead-in is connected direct to
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Common Sense in Seven Chapters

1. Night Range Versus Day Range
The night range of sending and re-
ceiving stations is much greater than
the day range. Do mnot expect to

hear stations a great distance away in entific instrument, even so popular a one ‘ more years.

the daytime.
winter, and ecommon in the summer,
when it is impossible to bring in dis-
tant stations. This is due to atmospherie
conditions beyond human control. This
condition should he met philosophically
as something that ecannot be avoided,
and not used as the basis of a complaint
to the radio dealer who sold you your
set. ‘
2. Batteries Are the Fuel

A radio set will not work satisfac-
torily when the batteries are run down
or nearly so. Keep your storage battery
well charged, or if you use dry cells, al-
wavs use some that arve in good condi-
tion. Test vour B hatteries with a volt-
meter occasionally and renew them when
the voltage is 1/3 below normal. This is
15 on 22 volt block or 3¢ on a 45 block.

3. Watch the Details

Don’t talk about the wonders
mysteries of radio, and the seientific and
delicate sets that have made it possible,
and then condemn the dealer or manu-

and

facturer when your set won’t work with
the aerial disconnected, the
tubes burned out, or the bhatteries con-
nected with the wrong polarity. A sei-

vacuuin

telligent manner.

4. Learn the Art of Tuning

If you have not learned to tune prop-
erly, but manage to tune in one long
distance station, don’t condemn your set
because you do not hear them all. The
fact that vou heard one distant station
shows that the set is all right; all you
need is patience and practice, and you
will be able to get the same far away
stations as your neighbors.

5, Brighter Tubes Means Less Life
Don’t expect to get louder or clearer
music when your vacmun tubes are
turned up wrighter than normal. Ir
anything, the reception vou receive will
be less loud and there will be unpleasant
noises introduced. Remember, also, that
a slight overload on the tubes will make
them burn out of their
normal life.

6. Don’t Miss To-day’s Program
Radio does not change overnight any

in a fraction

than does the automobile, the
| phonograph or the sewing machine. The
set that yon buy to-day will be good a
year from to-day, and probably for many
The long-distance receiving

maore

There are nights, rare in as a radio set, must be treated in an in-|sets in thousands of homes at present

are practically identical, except for some
refinements, with the sets that were used
| by radio-telegraph enthusiasts five yvears

ago. If you have postponed getting a
good set because you are waiting

for a radical change in radio, you are
| missing more enjoyment than the indi-
vidual who puts off buying an automo-
bile for the same reason.

7. Lightning Protection Simple
With a loop or an indoor aerial there

is of course no need for antenna protec-
tors.
the ditferent.
During a storm the aerial may pick up
some static electricity, which should be
provided with an easy path to the
ground, in order to protect the receiving
instruments. The danger is not that the
aerial will be struck, but that the static
charges are likely to overload your re-
'ceiver if not provided for by an ap-
proved lightning arrester.

In the casc of the outdoor aerial,

condition is somewhat

Fig. 4. Pictorial Hookup of Trirdyn

REGENERATION AND REFLEX
Continued from Page 12.
the output from the plate runs through
the loud speaker in the usual manner.
Advantages of the Trirdyn

It will be seen that this set will not
radiate and cause trouble to the neigh-
bors, even though it employs a feedback
control. If this regeneration is turned
too high so that the detector oscillates,
it will not squeal into the air as many
other receivers do, since the radio fre-
quency tube is inserted between it and
the detector. This tube does not oscil-
late. Iurthermore, the loose coupling
between the primary and secondary of
8, the antenna coupler, would stop any
radiation originating in the set from
getting out into the air.

Another advantage is the sharpness of
tuning. Tt has been found that two sta-
tions differing hy only a few meters in

wave lengths can easily be separated.
Any kind of tubes can be used, but
UV-200 and 201-A are usually recom-
mended for this outfit.
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Picture

Mr. Edwin F. Goldmaa

THEIR DANCE MUSIC IS GOOD

Mr. Edwin F. Goldman, is shown here.
He is the conductor of the famous Gold-
man Band. Indeed, it was his ability
which founded and has kept up this well

known group of musicians, WJY, New

York, (405 meters) arve fortunate to be

able ‘to broadcast such good music as
this aggregation of players is producing.
If you want some good, lively dance

of a Popular Performer

| PUTTING MADISON SQUARE
ON THE AIR

’ In bringing signals of adequate volume
from the Democratic National Conven-
tion at Madison Square Garden, New
York, to the antenna of WGY, at Sche-
nectady, N. Y., the sound energy picked

up by the microphones in New York was

amplitied at six dillerent points on the
journey.

As the voice or sound was picked up
by the microphones in Madison Square
Garden and converted into electrical vi-
brations, an amplifying unit built up
the energy to counteract the loss sus-
tained in transmission over wires to the
studio of WJZ at Aeolian Hall on 42nd
street, New York. At the control room
of WJZ the signal was amplified for
feeding to the air and part of the ener-
gy, normally sent to the station was di-
verted by wire to the Walker Street
Terminal of the Western Union. Here
the signal was boosted or amplified for
the third time and sped on its way
Schienectady-ward. At Sedgwick ave-
nue, where the control wire leaves the
New York city cable and goes into an
open wire, strung on poles, a fourth am-
plification took place. This fourth stage
gave the signal sufficient strength to
reach the control room of WGY in Sche-
nectady. There a fifth stage of amplifi-
cation was applied to the message to
overcome line loss over the quarter-mile
of wire between the control room and
power station. The last power amplifi-
cation took place at the power station
and the signal was then impressed on
the radio apparatus and given to the

' listening fans tuned in on 380 meters.
The journey of an electrical vibration
music, tune into them some evening.|from Madison Square Garden to the ear
and you will be delighted. ‘ tuned in to WGY is made with the speed

The programs, arranged and directed |of light.
by Edwin Franko Goldman, arc noted as| To assure good service to its follow-
being the most unique and most ambi-|ers WGY had nine operators along the
tious band concert programs attempted

circuit. The men were apportioned as
by any organization in the country, and |follows: At Madison Square Garden, one
the fact thiat the Goldman Band is the |man; TJZ control room, one man;
only organization to have given seven Walker Street terminal, one man; Sedge-
consecutive New York seasons is proof | wick avenue, two men; WGY control
enongh of the exceptional success of the | room, two operators; WGY power sta-

attempts.  tion, two men.
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Unradiating the Single Circuit
This Will Also Increase the

Selectivity of Your Receiver

HI
ceiver is probably more used in the
Tnited States to-day than all other cir-

Among the obvious rea-

single-circuit regenerative re-

cuits combined.
gsong for ite popularity are ite sumple
controls, low cost, and good vesults for
small investment. It is the radio “Ford.”
But the single circuit is losing its popu-
larity in favor of more expensive and

By HARRY A. NICKERSON

eluborate sets for
not sufficiently seleetive, and it radiates
when improperly operated.

Because of 1ts many good features, it
is unfortunate that it should be the tar-
get for so much abuse. When the owner
of the expensive sct begins to compure
his “stations heard” and “distance” rec-
ords, he often finds his single-circuit
neighbor has him badly beaten.

two reasons:-—it is

Mr. William Van Hoogstraten

S

Ten Feet of Wire Does It

This article is not intended to de-
scribe a “cure-all” for the two great de-
fects of the single-cireuit, but it does
tell how, by the mere addition of ten
feet or so of wire, the single cireunit will
gain marked selectivity and give less of-
fence as a re-radiator. The idea may be
adapted to other farms of single-cireuit
than that most commonly used, but the
directions apply specifically to the single-
circuit deseribed as “a variocoupler set,
using the tickler coil for producing re-
generation” or as “the standard single-
circuit regenerative set” or, sometimes.
as “the Armstrong hook-up.”

Iig. 1 dillustrates the
single-circuit;” ““S” is the stator of the
variocoupler, which usually has from 60
to 80 turns of No. 22 or No. 23 wire.
“R» is the rotor of the coupler. The
arrow T pointing toward the stator is
the tap switeh; the dots represent
four switch points or taps on the stator.
It taps are taken from the coil to two
sets of switch points, it is suggested
that the set which is fine tapped (only
one turn per tap) be eliminated and the
taps used be four at most, connected as
shown in the figure. It has been found
that two or three taps in the standard
single-cireuit will give all the fineness of
control desired, since the condenser is
used for the fine tuning.

Note that the grid return is connected
to the “A” Battery Plus, not to A7
Minus. This connection is recommended

Continued on Page 16

“standard

PHILHARMONIC ORCHESTRA

The New York Philharmonic Orchestra
is one of the most popular musical organ
izations the ILast.
shows William Van Hoogstraten,
Radio fans, who tune to 455
meters, will be able to pick up the

in Our photograph
its

conduetor.

Stadium Concerts of this orchestra from

station WJZ three times a week.
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with all delector tubes, although the re-
turn to Minus “A” is better with ampli-
iier tubes. The “A” Plus connection is |
slandard practice nowadays for detec-
tors.

High and Low Divide

In  operation, the radio frequency
comes in from the aerial through con-
deveer C, which is adjusted for fine tun- |
ing, then through coil S, and out the tap |
switeh T, which gives coarse tuning. to
ground. The secondary, or grid circuit,
is hooked up to the grid, through grid |
condenser and leak and to coil 8, through [
tap switeh T to the filament. The out-
put starts at plate T, then to the rutor
R of the variocoupler to the poini X,
where the radio and audio frequency
divide. The radio, or high frequency,
goes through the by-pass condenser Cb
and back to the filament, but the low or
aundio frequency goes from X through
the phones and B battery to the filament.

Fig. 2 shows the same single circuit |
with the changes made for its improve-
ment. It has become a set with an un-
tuned primary P, which is induetively
coupled to the secondary formed by
stator of the variocoupler.

qAERIAL

is connected across the original coupler For short antennas, the number may
stator winding. No changes are made|be from 4 to as many as 15, but not
in the grid condenser or in the tickler | move than ten seems to give better re-
connections, or in the battery hook-up. | sults than the larger number. The num-
The real change is in the winding of the | ber 7 was selected, as it seemed to aver-
untuned primary outside the wusual|age best in tests made by the writer.

stator coil. The correct position of this While this is not shown in the dia-

winding and the number of turns in it
are both a matter of experiment, but
very excellent results may be had with-
out the necessity for experimenting, pro-
viding the general directions given are
followed.

Primary Not Tuned

The action in this case is as follows:
The radio waves come down the aerial
through ¢oil P to ground. This primary
does not need to have an adjustable tun-
it

The sccondary coil 8, which is |

er, as will respond to all wave
lengths.
the stator of the variocoupler, is con-
nected to the grid through the grid leak
and condenser as before. The other end
of the secondary runs to ground through
the tap switeh T, which gives coarse tun-
Fine tuning is accomplished ly the

which vou will

ing.
adjustable condenser C
notice is in parallel with the secondary.

23 PuaTe X ’
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Fig. 1.

By “inductively coupled” is meant the!
action which occurs when two coils are
spaced close logether and one of them
carries an alternating current. In such |
a case, a corresponding voltage is in-
duced or generated in the other coil.

Such a set has a good reputation, not
only for scleetivity, but because it re-
radiates hut little. The variable con-
denser is removed from the aerial, and

GRID RETURN

Typical Single Circuit Radio

The operation of the output cireuit is
just the same as before.

First, as to the exact number of turns
in this outer or ‘“untuned” circuit. If
wound directly over the original stafor
winding, where selectivity is desired es-

gram, it is evident that if desired, the
outer coil might be tapped, say at 2, 4,
7, 10 and 15 turns, so that trial might
be had of the various numbers to see
which would give the hest results. If
the original single circuit has two switch
levers with their separate sets of switeh
points, use could he made of the points
conneeted to the fine taps, by discon-
necting these from the stator coil and
using them on the outer coil winding.
to it. the swiich
lever used with the fine taps would be
connected to the ground.

vary In this case,
pl

Use of Sealing Wax

This outer winding should be of double
cotton or silk covered wire, of gauge No.
18 1o No. 24. The writer used No. 22
D. 8. C. (double silk covered). If there
is any doubt as to the qualily of the in-
sulation, a strip of paper may be wound
on the stator and the outer winding
wound over this. If care is used, a drop
of sealing wax will hold the ends of the
outer coil firmly enough in place, or col
lodion may be used as a binder, plus the
drop of wax.

The lengtl: of wire necessary to wind
the outer coil may be by
figuring each full tuwrn to he 3 1/7 times
the diameter
for connections.

To avoid undesirahle hand-capacity,
the rotor of the condenser must be con-
necfed to the ground as shown. This is
The condenser
should he shielded with a strip of copper
or tinfoil on the back of the panel. This
also is grounded.

The winding of the 7-turn coil must he
carefully done. The 7 turns may be
wound closely together or spaced. They
may be placed at either end of the stator
or in the middle, or be wound sa as to
length of the stator,

computed

plus a foot or two extra

absolutely  essential,

cover the whole
spaced.

Winding the Primary

Tf the coupler stator is wound half on

pecially, the number may be reduced to|one end of the tube and half on the other

as low as three. 'This works well with | end with shaft hetween, and consists of
a long antenna, say 150 feet. and short |80 or more turns. it is suggested that
wave lengths, below 400 meters. by all means, the 7 turns be wound just
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above the middle of the stator winding
on the half of the stator coil that is con-
nected tc the grid of the tube, at its end
away from the middle of the winding. If,
on the other hand, the stator winding is
the T7-turn outer

continuous, winding

may best be wound at the end of the
middle,

near its
end of the stator
(lgl.id)}

stator or
toward the “filament”
than toward the

winding,

winding rather
end.

Care should be taken that the 7-turn
coil be wonnd over some part of the
stator that is sure to be used when tun

<,

ERIAL

metres is reached with maximum setting,  WHICH WOULD YOU DO?
| of the Yarlable condenser. B A thorough plan to adapt radio to the
1t will probably be found that 45 to public school is now being tried out by
% tume i g ol mey by wE the research director of the Oakland,
wiits @ -phplats woplily cogglemsery Ty | Cal,, public schools with the help of
shunt with it, to cover nicely the broad- KGO, the Pacific Coast station of the
cast hand of wave-lengths. The number General Electric Company. Tests al-
ol G TISetl ll,]’ 9f UL eyl o ready made show the boys and girls like
the closeness of winding of the turns and i . .

. . I'school a lot better since the radio has
‘thc diameter of the stator winding form.
If an 11 or 13-plate condenser is used,
probably at least 65 turns will be needed
to reach 550 metres.

Do not expect to hear distant stations

Dr. Virgil Dickson, research director
of the Oakland schools, reports that the
committee working on this problem is
i divided into two groups which do not
agrec. One believes that a lesson by
radio should be limited to a subject of
special importance, broadcasting a good
speaker who knows more about it than
anybody else. This is the lecture type

P

<
b

T%S 7]

|
il

of lesson and will be limited to special-
ists.

Group two thinks that radio should be
means for giving actual classroom
lessons. They believe that radio may
take the place of the classroom teacher
and give the same kind of lesson; how-
ever, the regular teacher will listen in,
and point out upon maps, globes or
charts, the topics referred to hy the
radio instructor. The classroom teacher
will also direct operations of the class
and sce that pupils make proper notes.

a

A
= .G RouUuwND

Fig. 2. Squeals Have Been Extracted from Fig. 1.

ing. Tor example, if it were wound on

the lower half of the stator in Fig. 2,

then when the switch lever was set on
the highest tap, the 7 turns would per-
haps be too far away from the stator
coil in use to give the necessary energy
transfer required for proper operation of
the set.

In case it is found that the variable
condenser “C” will not tune down to,
say,

variable condenser “C” at practically its

250 metres, without setting the
minimum capacity, it will be found that
tuning will be improved by taking oll
another tap in the stator coil, so a less
number of its turns may be used.

If, on the other hand, when using the
highest number of turns of the stator,
it is found that considerably higher than
550 metres is reached, a part of the end
of the stator coil winding (not from the
grid end of the stator, of course) should
be removed until a little more than 550

6R10 RETURN

The lecture plan of group one has al-
ready been tried out by broadeasting onc
lesson in music and another on Indian
unless | customs.  Reports from various schools
the tickler connections in the original listening in prove that both lesons weve
circuit are so made that regeneration is| | successful.  Opinions of group two have
| obtainable over the broadeast band. If not vet been proved. as the test lessons
| the set refuses to make a rushing or |00 geography, Shakespeare, and commer-
clicking (sometimes a violent squawk) in cial arithimetic have not yet been fully
the phones when the tickler dial is reported. Under both svstems the radio
moved through its circle of revolution, teacher was helped by some of her pu
the leads to the tickler (rotor) should|pils speaking into the microphone. This
be rveversed. If regeneration is still lack- | made it scem real to the class.
ing, a larger phone condenser, a new The attention of the children was held
tube. an antenna-ground system with bv musical numbers. TPlans for the
lower resistance, higher filament current, | Shakespeare lesson  included  music
a hicher or lower “B” voltage or new i played for five minutes at the besinning.
again in the middle and once more at
the end of the talk. By this means the
minds of the students and teachers were
freshened for the attention necessary to
arasp the main points in the talk. The
five minutes of music in the middle of the
lesson let slower punils eatch up with
their note taking. At the end of the
lesson the five minutes of music seemed
to rest the entire class and put them in
smiling humor before dismissal.

with this changed single-circuit

B battery, change in value of grid-leak.
a new grid condenser, or the attention
of some radio expert, may be required
to remedy the lack of regeneration. A
regencrative set that won’t regenerate
won’t give better results if the changes
suggested in this article are made. But
a good single-cireuit may be improved
in selectivity and in lessened tendency
to re-radiate when improperly operated
bv making the hook-up that of Fig. 2.
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Some Sending Station sStories

HENRY FORD ON THE RACES

Most of the thirteen million automo-
bile owners are interested in the Inter-
national 500-Mile Raee at Indianapolis,
yvet only alout one hundred and fifty
thousand of them get an opportunity to
see it. But this year, The Prest-O-Lite
Company, whose enormous factory is di-
rectly across the road from the Speed-
way, broadcast the race through the Chi-
cago Tribune Station, WGN, and the
speed fans got a realistic impression of
the race on their radio. A special wire
was run from a soundproof bhooth in
front of the judge’s stand at the Speed-
way direct to the hroadeasting station

at Chicago.

Arrangements were made to cover!
everything that was-doing at the huge
214-mile brick oval. Telephone lines
from all important points at the track
led to the sending booth. For instance, |
experts stationed at the pits told the‘
story of the pit slops of the cars. Re-
porting the standing and the speeds of
the cars was a job requiring quick think-
ing, as the race proved to ‘be the fastestl
and most bitterly fought in the history
of the classic. Now one driver was
ahead, then another.

The broadeasting was very realistic.
The roar of the motors, the cheering of
the crowds, the quick commands of the
drivers as they stopped for supplies and
hasty adjustments were so graphically
transmifted from the pits that listeners
said. “Tvervthing was there except the
smell of bhurning rubber.” Henry Ford
supplied an unexpected feature by ad-
dressing the radio fans on the signifi-
cance of the race in relation to the auto-

mohile industry. Mr. Ford, who him-
self was a builder and pilot of raeing

ARE YOU A FOREIGNER?

Vietor Saudek, conductor of the KDKA
Little Symphony Orchestra, is arrang-
ing a series of international radio con-
certs and musical programs which will
be broadeast from Station KDKA. A
schedule is being prepared in which one
evening will be devoted to each nation,
and the concert will be broadeast in the
language of that nation as well as in
the English langnage. Although KDKA
has already broadcast several programs
in Spanish for the South American and
Latin countries and other broadcasting
stations have transmitted concerts in
foreign tongues, this is the first time
that a complete series of international
concerts have bheen arranged. Mr. Saudek
is aleg endeavoring to seenre the consuls
of the various nations to deliver the wel
coming address. The national “dish” of
the nation whose concert is being broad-
cast, which will be served with the re-
freshments for the broadeasting artists,
will also be an additional feature.

CANOEING BY RADIO
TTow b-neficial and valuable from ad-
vertising purposes a radio broadeasting

| station ean be to a municipality was re-

cently beautifully illustrated in Spring-
tield. Mass., in connection with a ship-
ment of canoes from Old Town. Me..
to a Springfield hardware establishment.
The shipping tag bore the name of the
bardware store and nothine else but the
inseription. “Snringficld. the home of
WBZ.” With the number of cities and
towns throughout the States with the
name Springfield, mail clerks might have
experienced some diffienlty in locating

the consigmee. But the additional ma-

| terial on the tag referring to the Spring-

cars in the early days of his career, was field Westinghouse radio station left little

referee of the race.

Tt is reported that the broadcasting
aroused unusual interest. Hundreds of
thonsands of sets tuned in and in radio
stores, garages and private homes great

|dnubt as to where the eannes were going.

|HAND ORGANS NOT INCLUDED

A curious fact has been mnoted by

crowds followed the progress of the race Qiation WBZ in comments from radic

on speeial charts.
erams, letters. and applause cards were
received thankine The Prest-O-Lite Com-
pany and the Chicago Tribune for the
wonderful program, and congratulating
them on their success.

Thousands of tele- | listeners

regarding broadeasts.
Very few persons, prior to radio, ever
heard an organ other than in a church
or a “movie,” and the idea of an or-
oan studio is novel to them. Through

the of WBZ, fans have

organ

courtesv

been able to compare two organs
the one in the Steinert Studio where
the Aeolian organ is plaved and

the one in the Estey Studio bearing
that name.

ANNOUNCED IN THREE
LANGUAGES

who

Fans receive MDroadeasts from
Canada’s premier radio station CK.AC,
are familiar with the fact that all an-
nouncements have been made in French
and English.

Soon, a third language will be added:

“La  Internaciona Linguo”—ILO. the
perfect radio auxiliary international
language—simple, neutral, expressive

and logical.

Jacques N. Cartier, director, and his
staff of announcers and story-tellers, are
studying Tlo, and find it extremely easy
to learn.

By the time the new big plant of
CKAC has been installed, everybody con-
‘nected with the studio expects to he able
to talk Ilo, and then this musical
“tongue” will be on the air regularly.

1Teretofore, CKAC has found
languages enough for its needs, but now
that constantly inecreasing numbers of
radio enthusiasts are clamoring for Ilo—
“Well, not to advance is to recede,” ac-
cording to J. N. C., “and in Ilo all fans
have a new standard! There is no other
way possible for us to satisfy everybody.
All non-English and French fans, within
our range, advocate Ilo.”

Mr. Cartier points out that CKAC
serves a hig Italian colony, a Greek vil-
lage, a miniature Vaterland, tiny
Chinese town, a large Jewish settlement
and several other small colonies.

two

a

“SLEEPING SICKNESS”

A radio fan in Charlottesville, Vir-
ginia, writes that the only trouble with
the Westinghouse Station KDKA is that
the directors in charge of the station
have sleeping sickness. The concerts
are received very clearly and distinetly
and are enjoyed regularly each evening
according to the letter, but this listener
requests that “KDKA stay up a few
hours later in the evening.”
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Saving the Storage Battery’s Life

Don’t Commit First Degree
Murder on Your DBattery

THE storage battery is the most im-
portant piece of apparatus used in
radiophone receiving sets to light the
vacuum tube filaments, and sometimes
to operate the plate cireuits; it is often
called the heart of radio set equipment.
Good signal reception depends to a large
extent upon the care which the batteries
reccive so as to avoid getting hissing,
frying and seratehing noises (which are
often blamed upon static electricity)
along with the signals.

Many persons have an idea that elec-
tricity is actually stored in these de-
vices, just the same as if a lot of apples
were put away for winter use in a basket.
As a matter of fact, it is the energy of
electricity that is put into the cell, and
withdrawn later with a limited loss.
What occurs is, that the energy of the
charging eurrent changes the chemicals
in both positive and negative sets of
plates into a different chemical form.
After the charging current is cut off, the
battery is connected to the radio outfit;
when its circuit is closed, these chemi-
cals are changed back to their original
form, and in doing so, generate electrical
energy.

Acid and Alkaline Cells

There are two types of storage bat-
teries on the market: the first consists
of specially prepared lead plates stand-
ing in a solution of sulphuric acid and
water. The other is known as the Tdi-
son battery; its plates are made of
nickel steel, and contain nickel peroxide
and spongy iron immersed in a solution
of caustic potash. Both kinds have their
advantages and disadvantages, there
being no perfect storage cells
Storage battery capacities are rated by
their manufacturers in ampere-hours.
Thus a 60-ampere hour cell will supply
6 amperes of current for 10 hours, 3 am-
peres for 20 hours, or 1 ampere for 60
hours. That is, the current times the
hours equals 60. But it would ruin a
storage battery to take 60 amperes out

of it in one Thour’s ‘time; the

made. |

By W. S. STANDIFORD

plates would buckle under such a)
rapid discharge rate. Batteries
radio service, as contrasted with those |
‘used for automobile lighting and self-
starting, operate at extremely low dis-
charge rates, one, two, or three amperesJ
being about an average current; it de-
pends upon the kind of

tubes used.

in

number and

Radio vs. Auto Batteries

Conditions of battery working in the
automotive and radio fields differ con-
siderably; the radio field demands a
steady ecurrent discharge without fre- |
quent recharging, while the automohile
outfit is constantly being recharged with )
the result that the eurrent consumption
is at a minimum. As siorage batteries |
have, before tlie advent of radio sets,|
heen used mainly in intermittent work.
their ratings in ampere-hours is based
on this method of operation and will not‘
he exactly true in continuous use. In
purchasing and using storage bntterics,‘
the above facts should be kept in mind,
and cells hought which have a large am-
pere hour rating. The radio noviee
should realize, that while a 40 ampere
hour bhattery costs less than one of 120
ampere hours, the former will hecome ex-
hausted in one-third of the time of the
larger one, thus making it necessary to
bother with frequent recharging, which
costs monev and loss of time.

When Is It Charged?

For the benefit of those amatenrs who |
have a recharging outfit and are unable
to tell when a storage cell is fully re-|
charged, the following pointers will be
of interest. The completion of charging
is known by several signs. The colors
of both plates are fully restored, the
positive being a rich dark chocolate
brown and the negative a light grayish
blue color. The density of the acid is|
brought back to its highest value, 1.275
to 1.300. The pressurc is over two volts
and in some cases may be 2.5 at the end
| of a recharging period. Copious streams

of gas bubbles are given off from both
plates; oxygen at the positive and hydro-
gen at the negative. These bubbles appear
at first in small quantities, but they in-

crease more plentifully as the plates are

completely charged. The acid and water
mixture at this stage looks quite milky.

a%
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Fig. 1. Battery Hydrometer
When nearing completion of the charge,
a fine spray is given off from the sur-
face of the aecid, (called electrolyte).
This gas is a mixture of oxygen and hy-
drogen and it is very explosive. On this
account, the battery ought to be kept
away from all flames.

The acid spray is quite corrosive and
it should be kept away from carpets and
upholstering. The most used device for
testing whether a storage battery is fully
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charged, or otherwise, is called a “hy-|indicates a quarter discharged battery. loosening of their active material occurs,

drometer” and it can be bought at any | 1.225 shows that it has been one-half

automobile or electrical supply store for | used; 1.185, three-fourths gone and
50c to $1.00. The explanation of the|1.150 entirely discharged. Under no
working of this instrument is simple. circumnstances is it advisable to let
Sulphuric acid used in battery solutions|any battery get more than three-

and known as “electrolyte” is heavier quarters discharged, because the forma-
than water alone. The Lydrometer mere- | tion of a hard crust of lead sulphate in-
Iy indicates the relative weight of the so- | creases so rapidly, that it is diftienlt to
lution as compared with that of pure reduce it by recharging. A storage bat-
water. As a charged storage battery |tery should never be left in a discharged
discharges, the sulphuric acid leaves the condition, but should be recharged again
water and goes into the plates, forming | without delay. Anotlier important point
lead sulphate. When a battery is dis-|to remember is that a fully charged bat-
charged, a large amount of the acid has|lery (even if it is not used) will grad-
combined with the lead compounds in ually discharge itself through electrical
the plates. Naturally, as the solution is| leakage in from 10 to 15 wecks. Or-
weak in acid, it is lighter, and the float | dinary water from faucets or wells
of hydrometer sinks deep. But when a|should not be used to make electrolyte
battery is fully charged and the acid is|or refill batteries on account of the iron
in the mixture, the latter has become | snd other impurities which it contains.
lieavier, thus forcing the hydrometer to| Boiling won’t help. Use notlhing but dis-
ride high. tilled water and also chemically pure sul-
phuric acid.
any garage.

The same action is noticed in swim-
ming. It is much easier to learn in salt
water than in fresh, because the salt
water, being a lot heavier, buoys a per-
son up. It is cven more marked for a
person swimming in the great Salt Lake,
in Utah. 1Ilere the water is so salient
that it is very heavy and it is impossible
Going still
further, if you take a pan of mercury
and lay a flat iron in it, you will find
that the iron itself will float on the sur-
face of the quicksilver.

Hot weather is severe on storage bat-
teries, as it causes the water to evapo-
rate much faster during this period than
at other times, thus uncovering the tops
of the plates, and allowing the action
of the electric current fo bend and twist
them until they are no longer useful. A
new battery then is required, which un
fortunately is quite an expensive piece
of equipment. IKeep a closec watch on
the wafer, adding to it twice a month.
The acid does not evaporate and needs
replacing only if it has heen spilled or
bs Jeaked away through a cracked jar.
Caution, in making up acid electrolyte;
always pour the acid slowly into the
water, stivring it with a glass rod: do

for a swimmer to sink in it.

In reading a hydrometer the line right
opposite the surface of the liquid is
used. Where the water toucles the float
there will be a little curve in the sur-
face, but no attention is paid {fo this.
When we say the hydrometer reads
1.220, we mean: that the lever of the
electrolyte comes opposite that point.
Mhis is illustrated in Figure 1. Ouly
the float of the hydrometer is shown. It
is ordinarily contained in a glass syr- trolyte. evaporation
inge which is used to suck the liquid| rops of them and ruining the hattery.
out of the battery cell. The float con-| As a matter of fact, the evaporation of
sists of three parts: the upper part or| water in a battery is continuons in cold
stem is marked with lines and figures|as well as hot weather, although it is
showing the condition of the battery; | heavier during the latter months. An-
the middle is the float chamber and is|other cause of batterv trouble is charg-
hollow to make it light; the lowest part ing while the level of the electrolvte is
is a weight and is usually filled with lower than the tops of the plates. If the
lead shot, so that it will sink and hold solufion covers only one-half of the
the hydrometer right side up. Often- | plates’ surface, a mormal charging rate

not reverse this proceeding or it will fly
up into your face.

Overcharging a baftery in the summer
time will also heat the plates and elec-

causing

times the lead shot are held from rat- aets on the lower half as if a double
tling by a small amount of sealing wax. amount of current were heing sent
A fully charged battery should read | into a battery, with the result that

nearly 1.300. A specific gravity of 1.260 [the plates not only huckle, but also a

They can be obtained at|of the container.

which will therefore fall to the bottom
of the cell where it is not only useless,
hut short-circuits the plates if it piles
high enough. Rapid overheating causzes
damage, resulting in considerable ex-
pense later.

Inexperience or carelessness in under
charging, if continued {for some time,
also makes the plates become harder and
oifer greater resistance to the charging
current. Should a normal charging cur
rent be sent into a battery in the above
condition, it will produce enough lheat to
make their plates huekle.

Winter weather is also hard on sto-
rage batieries; they should not be kept
in any place where they will freeze, ac
once frozen, a storage battery is totally
and permanently ruined. Freezing causes
the grids in the plales to expand and
crack, thus allowing their “active mate-
rial” to soften and drop to the bottom
The greatest damage
is done when a battery freezes while it
is in a discharged condition. The salest
course to pursue in the winter time is
to Kkeep the hattery rtully
whether it is used for radio work or on
your automobile.

It is a fact, proved by experience, that
a fully charged battery will stand
lower temperature than one that is dis-
charged; the contrast between them is
very interesting. Thus one fully charged
won’t freeze until a temperature of 70
degrees helow zero is reached, while a
discharged one freezes at 14 degrees
above zero. A quarter discharged bat-
tery congeals at 60 degrees helow zero.
and if half discharged, at 20 deovee~
below zero. Another point to be re-
membered in the winter is that when dis-
tilled water is added to the clectrolyte
to wmaintain its level above the tops of
the plates, the water must he thoronghly

charged,

a

from the mixed with the solution before a battery

is exposed to the possibility of freezing.
Should the water not he well mixed with
{he electrolyte. freezing and damaging
of the hattery will result. even thouch
the latter be fully charged.

The hest way to stir the electrolvte
and water is to charge the batterv for a
short time after it is full. In this way
the hubbles and gases. which are given
out, will mix nup the solution perfectly.
Tn case this is not possible. then by suck-
ine the electrolvte up and down with a
hydromeier syringe, the same results
may he obtained.
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American Radio Relay League

DUTCHMAN ARRESTED FOR “To the Rochester amateurs,”
SENDING one message in code.
The decision that it is not a crime | bunch that have waked up to-day.
for an experimental radio amateur of‘regardsl”
Holland to communicate with hams in| This was not a casual greeting, at-
this country has helped the standing of tempted as a pastime for the Shenan- the Northwest Territories Brauch of the
amateurs in the Netherlands, according |doah’s crew, but part of a systematic (,,.dian Department of the Interior,
to a report received by the American |program for testing out the possibilities (g ey
Radio Relay League. |oi short
Even after a prominent Krench tele-

read | the complete details of the winter ex-
“You are the first periences and home-coming arrange-

Best ‘ ments of Captain Donald B. MacMillan,
Arctic explorer.

The departure of the “Arctic,” under

at a time when the arrival of day-
light in the Far North is beginning to
shut ofi the radio contact between Mac-
graph amateur was decorated with a Millan and radio amateurs of the Aneri-
gold medal for the skill with which he|Department that a short wave trams-|..n Rudio Relay League in Canada and

talked across the Atlantic occan on short |mitter was being installed on the air-|(Le United States.
wavelengths, amateurs in Holland were ship for the express purpose of enallin

wave amateur communication.
Some time ago the American Radio
Relay League learned from the Navy

o
=
regarded as something equivalent lo the |its operator to communicate with ama-

Loll weevil. The authorities were in-

The radio messages that have cowe
from Donald Mix, the explorer’s radio

clined to think they were a menace to
their community. |

The science of radio among the young |
men of the country had kept abreast
of progress much better than the laws,
with the result that TI. J. Jesse, Jr., a
prominent radio experimenter at Leiden,
Holland, was made the defendant that
the courts might decide whether it was
lawful for a citizen to transmit.

It was charged that Jessé’s telegraph
and telephone station was not intended
for public ecommunication and that nes-
sages had Dbeen exchanged ‘“without au-
thority having heen obtained from the
minister of Waterstaat.” (That’s what
they call the Radio Inspector.) ITe had
in fact, taken part in trans-atlantic
tests and communicated with |
amateurs in the United States as far
west as Nebraska.

The defense pointed out that regular
telegraphic communication in competi-
tion with commercial traffie was not in-
tended and that the case was in the
class with work concerning laboratories.
The clerk of the open ministry con-
gratulated the defendant for having
conmnnnicated with a station in America.
It was shown the defendant
guilty and the case was dismissed.

radio

was not

AIRSHIP GOES “ON THE AIR”
Rochester, N. Y., recently
that radio messages can come from a
point high up in the air as well as
“through it.” on
the Navy’s airship Shenandoah
gossiped for a while with radio ama-|
teurs below.

showed

The radio operator
bhig

teurs should it be needed in emergency
during flights. ‘

The radio outtit on the Shenzmdomh[
is now regarded as the most complote[
of any ever installed on an aireraft; it
has facilities that allow the wuse of
practically all wave lengths from 100
meters to the long wuaves commounly |
used by big commercial stations. The |
advantage of the complete equipment is |
to give the crew of the airship a chance
to avail itself of assistance, for direc-
tion finding and other purposes, of all
classes of radio stations which would be
useful in time of emergency. l

Even the broadeast band has not been
excluded from {his arrangement, for the
Shenandoah’s operator, after
the message  to
shifted over from code to voice and
gave the following message to station
WHAM.:

“We have been hearing your broad-
cast station WHAM, at Rochester, and
it is coming in fine. Tf WIHAM cares
to, thev might report our position to
the Naval Air Station at Takehurst.”

The operators at, WHAM immediately
forwarded the telegram to Lakehurst
and then turned on the transmitter and
informed the Shenandoah they had
complied with the request.

sending

foregoing amateurs, |

“ARCTIC”
METERS

William Choat, radio operator for the |
Canadian Government Steamer “Avetic.” |
which is leaving Quebec the tirst of July !
on her annual trip to Baffin Bay, may |
he the first amateur operator to relay
hack to Canada and the Tuited States|

LISTEN FOR ON 120

operator last fall and winter, have be-
come gradually less frequent as darkness
began to leave the polar regions. Of
late there lave been only a few weak
messages that have sufficed to show the
“Bowdoin’s” crew have come through
without hardship. The last one told of
the explorer’s plan to start for home
soon.

This year the “Arctic” will cary a
short wave I. C. W. (interrupted con-
tinuous wave) outfit whieh will enable
its operator to transmit on the amateur
wavelengths between 100 and 150 meters.
This equipment is in addition to her
two regular sets, consisting of a stand-
ard 600-meter 2-kw. spark transmitter
and a continuous wave transmitter work-
ing on a 2,106-meter wavelength.

The Radio Branch of the Department
of Marine, which looks after the radio
equipment on the “Arctic,” wants to
carry tests with amateurs of the
American Radio Relay League in Can-
ada and the United States, and had the
special short wave equipment installed
for this purpose.

on

The call which has heen assigned to
the “Arctic” is VDM, while that of Mac-
Millan’s ship is WNP. Special permis-
sion has been granted for all Canadian
licensed amatenr stations to use the
wavelength of 120 meters during speeci-
fied hours. although transmission on this
wave will not be permitted for any other
communication.

In order that know
when to he at their stations for com-
mumication with the expedition. a defi-
nite schedule has been arranged during

amateurs will
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which Mr. Choat will listen for signals.
Iie will stand watch on the short wave-
length daily, except Wednesday and Sat-|
urdays from 11 p.'m. to midnight, East-
ern Standard Time. Saturday, however,
the hours will be extended from 11 p. m.
to 3 a. m.

The “Arctic” is a wooden ship of 762 |
tons gross and carries sails in addition
to her engines. As it is impossible to
insulate the heavy guys which hold the
three 80-foot masts, the ship is not re-
garded as ideal for radio work, although
it is expected that this handicap can be |
overcome by the use of high power. ‘

The ground for the radio equipment‘
is provided for in the form of a copper |
plate secured to the side of the ship. If
this should be torm oll when the vessel
encounters ice floes, it will become nee-
essary to utilize the engine propeller. ’

NOW CAY DOCTOR MAZXIM

Miram P. Maxim, the inventor, upon

whom the honorary degree of Doctor of
Science was just conferred by Colgate
University at its 106th commencement,
has been president of the American
Radio Relay League from its beginning.
In fact, it first
thought of organizing a non-commercial

was Dr. Maxim who
association of radio amateurs, and from
that time to this, he has championed

the cause of the transmitting amatenrs

of the country.
This new honor comes at a time when
Dr.

radio is beginning to secure recognition

Maxim’s work in behalf of amateur

from radio experimenters in all parts of
the world. In recent years long distance
tests of the A. R. R. L. with amateurs
in Europe, Australia, New Zealand and

South America have brought the ama-
teurs of this country into world-wide |

prominence, which gave rise to Dr.

Maxim’s election as president of the

Temporary Committee of Organization |
of the International Amateur Radio‘
Union. }
This committee is desigued to knit to- ‘
gether the radio societies of the world |
in the same way that the American
Radio Relay League has done with those
in the United States and Canada. In-|
terest in amateur radio in foreign coun-
{ries is increasing fast, and the proposed

international association will be a pow-
erful influence in world allairs.

The international union of amateurs
will bring to the experimenters of for-
cign nations many of the privileges en-
joyed by telegraph operators in North
America, as well as recognition of their
value in times of emergency. The ama-
teurs of the United States have fre-
quently been a wonderful help in areas
affected by storms and other disasters.
Their merits have been recognized by the
railroads and the government.

A WIRELESS QUESTIONNAIRE

A check-up of amateur radio condi-
tions in all foreign countries is being
made by the American Radio Relay
League to learn the amateur progress
throughout the world. In recent months
sending operators have heen at work in
countries where it did not seem possible
there could be the slightest interest in
radio.

Apparently there are few places where
cxperimenters cannot obtain equipment
for building radio sets if they persist.
In countries where their existence has
not leen vrecognized, they are called
“bootleg” operators. The radio laws in
most countries are poor.

\Vith these conditions in mind, Charles
A. Service, assistant secretary of the
A. R. R. L, has sent this questionnaire
to radio societies in about twenty coun-
tries:

“Digest of government radio laws now
‘in force or pendiug, relative to amateur
radio, both receiving and transmitting.

“System of call letters used? Nu-
merals, letters or combinations? Are
they assigned by the government or in-
dividuals? Is the call list published
and by whom? Cost?

“What is the name, title and address
of the government department or official
in charge of radio activities in your
country?

1IGH POWER STATIONS
STARTING

The Class B stations are the powerful
broadecasters, which can he heard over a
large part of the United States. The
Tnited States Department of Comimerce
lists 49 Class B stations at present, and
14 more are being built. Some of these
have not been revealed to the public as
yet, but bigger stations are already
planned for Chicago, Cincinnati, Denver,
Iartford, Mot Springs, ITuston, New

NEW

Orleans, and New York.

Broadeast Bill delights in golf,
And will improve his play,
By following the golfing “pro”
Who broadeasts every day.

At home last night he took a ball
And placed it on a “‘tee.”

He swung.—and tho he missed the ball,
e made a “hit,” you see.

-By Del.
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NOVEL TOOLS FOR THE FAN
Two rather interesting tools have just

been put on the market by Stevens &

Company. One of them is a Spintite

wrench for turning round thumb screws

or nuts. Such nuts are used for the
four terminals of vacuum tube sockets,
as well as on many other places in the
radio. It has always been rather awk-
ward to tighten these with pliers, es-
This tool, as |

shown in our picture, has a large num-

pecially in a compact set.

ber of sharp teeth on the inside of a

X
e

AvE

Fig. 1. Wrench for Round Nuts

tube, which fits tightly over the nut.
is bell-
This allows it to

lit tight on a nut, even though

This tube has a hole which

mouthed at the end.
it may |
vary a bit from standard size. By push-
ing this wrench down over the head of|
the nut a good grip is obtained and it is

easy to turn it down tight enough so

there is no danger of a loose contact.

Vise Will Not Mar Threads

Another new tool made by the same
company is a Screw Clamp. This is a
sort of vice, but as shown in Tigure 2,
it has three holes tapped in the jaws.|
These take numbers 6, 8, and 10, screws,
which are the only sizes used in inost
sets. By clamping a serew in one of
these holes, it can be held securely while
it is cut to the right length, or filed as
desired. In this way there is no danger
of murring the thread. This will be ap-
preciated by those who have found the
end of a screw so badly damaged that
i+ is next to impossible to start the nut
on it.

Cutting Down

Oftentimes you have heard the an-
nouncer say, “One minute, please,” and
then after waiting five minutles by your
watch have wondered how he gets. that

| way. Of course, it is not the director’s

faunlt, as it takes considerable time to
get the artists in place, and being some-
what temperamental, they have to bhe
treated in a leisurely fashion.

But WTAM, Cleveland, the
radio station of the Willard Storage
Battery Company, has recently tried an
experiment in reducing this waiting time
by broadcasting alternately between two
studios. On the night of May 28 they

station

| made a record for a new type of broad-

casting.

An average of three seconds was main-
tained between numbers on the program
in spite of the fact that alternate se-
lections were rendered at two points,
seven miles apart.

The stunt was hetween
Cleveland Plain Dealer studio and the
Willard station of WTAM. Ilalf of the
artists were at one place and the rest
at the other. All the announcing was
frem the Plain Dealer studio.

Especially interesting is the fact that
the switeh over from one point to the
other was accomplished without the aid
of any signal or communication other
than the radio itself. This was done
by use of a code word spoken so that
listeners were unaware that a code sig-

worked the

nal for the switch over was being given.

Both studios were cquipped with re-
ceiving sets tuned to the station’s wave.
The Plain Dealer siation led ofl and the
Arst number was followed by the an-
nouncer explaining what was being done.

Ile ended his announcement with the
word “studio” which was the code sig-

Fig. 2.

Screw Clamp

W Otl °
aiting Time

| nal for the operator in the transmitting
[room to cut in, and lo the artist at the
Willard studio to siart broadecasting.

‘ As the inusic stopped at the Willard
| studio, the operator threw his switch,
| cutting back to the Plain Dealer station
where the announcer had been listening
on a receiving set. Allowing three sec-
onds to make the change in connections,
the announcer started his statement of
uhe next number.

“Studio” being the last word of every
:Lnnounceme'nt, was the signal for the
‘operator to throw his switch from one
| studio to the other bul to the listening
|radio fans it was just part of the au-
nouncement.
| While one station was broadeasting,
artists at the other were taking their
places, to e in readiness to follow. In
this way shorter intervals elapsed be-
tween numbers than could have heen
possible il all the broadeasting had been
done from one place.

REINARTZ RECEIVES REWARD

John L. Reinartz, famed radio experi-
menter of South Manchester, Conn., was
honored at a special meeting at the
Church Institute New
York recently when he was presented

Seaman’s in
with a cup by the special committee of
the Executive Radio Council of the Sec-
ond District.

annually to the amateur

The enp is to be oflered
who contri-
butes the greatest advancement in radio
communication for the year.

This is the first time this cup has been
awarded, and Reinartz has thus been
signally honored by the amateurs of the
second distriet for his accomplishments
the development of and
transmitting cireuits, which made re-
cent transatlantic amateur work pos-
sible. The cup will he awarded on the
same basis as the Institute of Radio
Prize,—for

in receiving

Engineer’s “Liebmann

| merit only.

DISCARD ALL YOUR BATTERIES
| Don't miss the next issue of RADIO
PROGRISS. find de-
scription of a new method of dispensing
P with all vour batteries. “A)” “B” and

TRl
v,

as you will a
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Fone Fun

He Didn’t Shake—Much
Sam had passed through a hurro\vingI

experience. He had seen a ghost.

“Al jes’ come out of de cowshed,” he
said, “an’ ah had a pail of milk in mah
hand. Den ah hears a noise by de side
of de road an’ de ghost rushes out.”

“Did you shake with fright, Sam?”
asked one of his dusky audience.

“Ah don’t know what ah shook wid.
Ah hain’t sayin’ suttin ah shook at all.
But when ah got home ah found all de|
milk gone, an’ two pounds o butla in de |
pail.”—Progressive Grocer.

Professor (in class)—
What’s a drydoek?

Stude—A physician wlho won’t gi\‘e[
out prescriptions.—Crosley Radio Week- |

|
ly.

engmeering

He Gets a, Date
She—Isn’t the sunset beautiful?

He—Yes. but what chance has it with
your face around?—Tennessee Tar.

A Case in the Short Circuit Court

A chap was arrested for assanlt and
battery and brought before the judge.

Judge (to prisomer): “What is your
name, your occupation, and what are
vou charged with?”

Prisoner: “My name is Sparks, I am
an electrician, and I am charged with
battery.”

Judge: “Officer, put this guy in a
dry cell.”—The Inland Merchant.

The Goodnight Message

The patter of tiny feet was heard on

the stairs and Mrs. Blank raised her

THIS BEATS 'THE AIRPLANE

The fact that radio waves can be made
to oo “there and back in nothing flat”
was demonstrated at WTAM, radio sta-
tion of the Willard Storage Battery
Company, broadcasting from the Cleve-
land Plain Dealer studio.

|

A late dance concert of request num-
bers was heing put on the air when a
fan called the studio by long distance |
telephone from St. Thomas, Ontario.
placed his loud speaker to the telephone
and sent back over the wire the same
music that was being sent out hy radio
fifteen feet away.

The speed of the round trip of the sig-

| more so that the music returned to the

For Fans sending just an instant before it left, it

. would save an immense amount of

hand for stillness among the menbers ‘ trouble, as the artists could be dispensed

of her bridge club. with entirely, by hooking the receciver

“The babies are going to give me theiv | up to the sending station. This wonld
goodnight message,” she whispered. ‘ result in a sort of perpetual motion.

“Ilisten, it always gives me a feeling of -

. DEAD END TURNS ARE BADS

The silence was intense as the women ~ Most radio sets contain a tap switch,

listened: “Mama.” came the shrill whis- | working on switeh points, which are con-

per. “Willie found a bug.”Crosley | nected to taps on a coil. This may he
Radio Weekly. ' |a variocoupler, or perhaps a spider web

reverence.”

33

o coil and the taps are often located

f S @ ST i
Foretaste rom one to ten turns apart . These_ cm?s
are usually 1nade too big. This is

Little Bob: (about to go out with|
mother)—Mama, you must take some
money with you.”

necessary, since the manufacturer does
|not know what wave lengths you are
trying to get, nor can he tell how short
an aerial you are going to use. The
length of the coil is governed verv
largely by these two considerations—
(the longer the wave length, the more
|wire you need in the coil and antenna.
But for a given wave length, the longer
[the aerial, the shorter must be the coil
I'since it is the sum of the two work-
ing together that pieks out the sta-
tion yon want. If the manufacturers of
vour radio knew you were going to use
an aerial of exactly 100 feet they could
cut down the wire in your coil so that
the longest wave length would he re-
ceivd on the last tap.

But after you have installed your set,
you will find that most of your work is
done on only a few huttons of the in-
duetance switeh. Say there are ten
{switeh points and you use only Nos. 4
5, 6 and 7. Then the extra turns beyond
(the seventh are not doing you any good.

Mother-—No, Bob, I'm not going to use
any.

Little Bob-—Yes, you must have money
for chocolate; T might start crying on
the street, you know.—Detroit News.

Blame Father

“How’d you get so bowlegged?”
asked one corner ornament of the otherl
in the neighborhood of Pike and Madison \
streets on the lower East Side. “Did
they let you walk too soon?”

“Naw,” growled the how-shinned one;
“my old man used to swat (lies on my
head, an’ he swatted me so hard he bent
my pins.”~—Radio Merchandise.

He—1If you hadn’t taken so long get-
ting ready, we should have caught that
train!

She—Yes, aud if you hadn’t hurried
me so, we shouldn’t have had so long fo
wait for the next one!—Crosley Radio
Weelkly.

On the contrary, they are really causing
[ harm. First,
|the extra wire reduces the sharpness of
[tuning somewhat as it tries to vihrate
nals was so great that the music came | .t ity own particular wave length. Be-
hack from Canada at the same instant sides that. additional and unnecessary

that it was going into the microphone in |1o5505 will be created in this superfluous
the next room.

This is for two reasons.

wire. To avoid these two troubles. it
Here is the circuit of the music; tele- |is well to unwind and discard the extra
phone wires carried the signals from the |unnecessary turns. By doing this you
studio to the transmitting set, seven have increased both the selectivity and
miles away. From there the cther car- |also the loudness of your set.
ried them to St. Thomas. ahout 100 | Tn this illustration Taps No. 1, 2 and
miles. straight across Lake Erie. Trom |3 were not used either, hut of course,
' St. Thomas they were put on the wire the wire to which they are connected
again, going about 400 miles around the |cannot be disearded as it s in cireniy,
Jake to get back to the studio. And the |since the clectricity flows through it be-
return was instantaneous with the start. fore getting to taps 4 to 7. The pres-
Some onc has suggested that if the ence of these switeh points, while useless,
Ispeed could be increased just a little is mot detrimental.
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Some live Problems in Radio
Static Hardly Bothers the

~ Commercial Station Now
By E. F. W. ALEXANDERSON, Consulting Engineer General Electric Co.

3
oo

| precedents; practically every problem‘.

IS real romance in research lies in

the early stages. \When long distance

radio was first put to important use,

during the war period, many thrilling
episodes occurred.

One of these took place in a station
that had been hastily reconstructed and
forced! into the service of maintaining
communieation with TFrance while we
were yet building and experimenting in
radio. Originally the station had been
of the Marconi type, but had become ob-
solete, and its reconstruction consisted |
in setting up a high-frequency alternator
and building a primitive transmitting
plant around it. Trouble soon developed
in the antenna insulation. Often an in-
sulator would blow up with an explosion,
hut sometimes it would give a warning|
by a flickering light.

Spy is Discovered

The station was strongly guarded by
marines who were quick on the trigger,
and one dark night the guard saw a
flickering light in one of the wooden
shacks which was used to house the out-
door tuning coils. He thought it was an
enemy spy and would not take any
chances, so he peppered the shack with
his automatic rifle. After a little while
the insulator exploded and the statio
went dead. This gave the marine con-
vineing proof that somebody had plante
a bomb.

Firearms played no part, however, 1
the final solution to this problem of in-
sulator breakdown. It was technical
knowledge acquired by scientific investi-
gation that furnished the means of
eliminating the trouble. This is hut one
such incident.

Not Many Precedents Here ‘

The development of commerecial radio
in all its phases has afforded an unusual |
opportunity for the application of scien-
tific engineering methods. In most
other hranches of engineering there are
many previous cases to help the engi-
neer in his choice of methods. In radio
communication there were hut few such

e

was a new one and had to be solved by
In addition to this element
of newness, there was the additional
complication of having to deal with
forces of Nature which are not under
control and therefore subject to the law
of chance. At the outset these laws of
Nature were very little understood and
all of them are not yet entirely known.
Tor instance, what are the causes of
fading and exceptional increase of signal
strength, or periodic fluctuation of sig-
nals? It can only be stated that these
phenomena are ohserved to have some-
thing to do with the change from day-
light to darkness and that they are more
pronounced at the shorter wavelengths.

new means.

That great enemy of radio communi-
cation, atmospheric disturbance, or]
statie, is by this time pretty well un-
derstood and under control. It is really
this fact that makes commereial radio‘
communication at all possible.

Making a Business of Code

To bring about order and reliahilit}"
in sending signals, we must take into
account the effect of prohability and

averages. This can be readily under-|

o | stood by radio amateurs or broadeast| aerial.

listeners. When we receive clear signals

world ahout it. Similarly, when the]
his friends of it as an event. But, pro-
fessional fishermen succeed in furnish-
ing fish for the market every day. Thus
it ix the aim of the radio engineer to
explore the sea of the ether, to weather
its storms, and to provide con'cinuousJ
service day and night.

The transoceanic radio station is a
power station. TIts input is kilowatts
and its output is words. The problem
of radio engineering is to fix the relation
between these two. This relation be-
tween kilowatts and words is a chain
comprising four separate links which are
being studied by specialists in the fol- |
lowing subjects: [

(1) Efficiency and cost of sending.
(2) Wave transmission and fading.
(3) Static.

(4) Speed of sending messages.

Efficiency and Cost of Radiation

The first subject deals with the radio
power station and the aerial. Four
types of antennas are used in the sys-
tem of the Radio Corporation of
Amnierica. Three of these are adapta-
tions of old struetures, but the fourth,
the Radio Central antenna on Long Is-
land, is designed from the ground up.

Figure 1 shows two different styles of
aerial. The dillerence depends entirely
where the lead-in is attached. If it
comes from the ends of the wire, as
shown at T., then from the similarity
with the letter, it is called an “L” type

e

B
]
il

Fig. 1. L and T Aerials

But if the lead-in comes from
the centre, then it makes a “I”’ antenna.

d from across the countinent, we tell the| Of course, both lead-ins should never be

used together, as shown in the diagram.

n | sportsman catches a hig trout. lie tells| Hither L or T must be omitted. Figure

2 shows another well-known type of con-
struction. It is called the umbrella.
Only one pole is needed, and from its
top the various aerial wires radiate out
in all directions, From four to ten of
these may be used. Part way down an
insulator is inserted and helow this the
wire acts only as a guy. Figure 3 shows
the Beverage antenna, which will be de-
seribed in greater detail a little later.

The radiation efficiency of an aerial
depends upon the effective height, the
ground resistance and the wavelength.
In antennas for long waves most of the
energy is absorbed locally and only a
small proportion is radiated.
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The ohject of modern aerial design has
been to get the biggest radiation for a'
given antenna cost, as well as the big-
gest for the power consumed. These two
requirements are opposed to each other,
and, as usual in design, a compromise
must be arrived at. A high radiation
efficiency can be had only by the use of
a very cxpensive antenna. There is a
third requirement that the operating
voltage must be kept within practical
limits. The best compromise between
thesce needs has been obtained in the long'
multiple tuned Beverage antenna with
moderately high towers operated at high
potential. The Radio Central antenna
has twelve ground connections distri-
buted over a distance of three miles, and

has 300 miles of wire buried in the
ground. Through these devices the

Fig. 2. Umbrella Aerial

ground resistance has heen reduced to
1/20r ohm,  Antennas of types previously
used had ground resistances of about
2 olhms. The losses in the ground have
thus heen reduced to less than 3 per cent.

The praetical measure of the power
of a transmitting station is not the
energy radiated, but the product of the
amperes in the aerial, and its ellective
height. This unit of radiation is called
the meter-ampere.

Tremendous Power

If we have an aerial 60 feet high
(equivalent of about 20 meters) and the
ammeter in the line reads 10 amperes,
then the radiation will he 20 x 10 or 200
meter-amperes.  The power
used in a typical transoceanic telegraph
station jg about 50,000 meter-amperes,
whereas a representative broadeasting or

radiating

ship station has the power of only a few
lhundred meter-amperes, The distance
that can bhe covered under normal day-
light conditions hy a transmitting sta-
tion is about proportional to the num-
her of meter-amperes used. provided that
a wavelength has been selected which is
suitable for communication over such a
distance.

RADIO PROGRESS

Wave Transmission

The second subject is wave propaga-
tion. The longer the wavelength the
greatev is the cost of antenna structure
and the lower is the radiation efiiciency.
From this point of view, it would seemn
that long waves would be undesirable.
If sending were limited to the hours of
darkness, this would le true, but in com-
mercial communication the daylight
hours are the most important, and dur-
ing those hours the ‘absorption of the
short waves is so great that better and
more economical communication is ob-
tained by the long waves. TFor each
distance there is a certain wavelength
which gives the best eompromise between
absorption and radiation efficiency.

One Cause of Fading

The absorption of short waves is high
over dry sandy ground. It is also found
that irregular land and water break up
short waves into several paths which
meet again in such a way that the oseil-
lations combine.
unite sometimes in phase (in step) and
cause an increase of signal strength, and
sometimes out of phase thus causing pe-
riodic fading of the signal. DPractieal
experience can be summed up in the rule
that the most economical wavelengths

The waves will thus

for reliable daytime communication
over any distance is about 1/500 of
the distance. It is about 3,000 miles

from New York to Europe. As there are
around 1,600 metlers to the mile, this
makes the distance 4,800.000 meters
across the water. Dividing this by 500
as just described, we get the answer of
about 10,000 mecters for the best wave
length for talking to Kurope. This is
one of the most popular frequencies in
use to-day for this service.
Atmospheric Disturbances “Static”
The third subject deals with the at-
mospheric disturbances. Our modern re-
ceiving systems eliminate about nine-

tenths of the static, but the balance left |

determines the speed of reeeiving the
message.

We now know enough ahout these sub-
jects to enable new radio circuits to be
calenlated with the same ease as we de-
sign a motor. The engincer starts at the
receiving end and gathers his facts and
reasons hackward in order to determine
what power, wavelength, ete.. the trans-
mitting station must have to scrve the
purpose most economically.

This can best be illustrated by an ex-

ample. The first step in planning a new
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station is to make measurements of
static at the places where the signals ave
[to he veceived. These measurements
shoukd extend throughout the season of
the year when couditions are worst.

All disturbances were originally called
“static,” because they were thought to be
like static electricity. The idea which

is the basis of modern work is diflerent,

however. The ether is imagined to be a
disturbed ocean with waves of every

in from all directions.
These waves are of the same nature as
the signal wave. The disturbing waves,
which are of different length from our
signals, can be shut out in the same way
that is used for cutting out other sig-
nals, that is, by tuning. But disturbing
waves which have the same length as
signal are just like it in every way,
and so pass through the tuning system
like the signal.

length rolling

our

Elimination of “Static”

This shows that some additional way
must be found if we want to get rid of
the static which happens to be the same
wave lenglh as the station we are lis-
tening to.

1f a radio set is built to be sensitive
| to waves coming from only one direction,
then static from any other point can be
shut out even if it does have the same
wuyvelength.  This is the principle of
directional reception, on which the re-
ceiving stations of the Radio Corpora-
tion are hased.

Eaclh improvement in the direction ef-
feet of tlie receiving system has helped
spred up trattic. The development of the

. One Two OR MOAE WAYELENGTHS, S

One Wayelemes

1]
1

Fig. 3. The Beverage Invention

recciver at Riverhead, Long Island, has
lalready reached the point where mes-
‘sn.ges from Iurope are received on an

acrial 30 miles long and signals from
| South America on another anfenna 20
miles long.
telegraph
poles.

Tlie aerial consists of two

wires 1ounted on wooden
The Wave Antenna

. The basis of this system is the so-

called “wave antenna” invented by Bev-

erage. In its simplest form it consists
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of a single wire, one wavelength long, | Selection of Receiving Site
mouunted on telegraph poles or even laid Static usually comes from the land
on the ground. This antenna is sensi-|side and so if the signal comes from the
tive to waves from only onc direction. ocean we can design the receiving system
The radio wave coming in from the|so that it reduces the static, but not the
ether starts a vibration in the end of | signal.

the wire aud travels along this condue- An interesting case was found which
tor with the velocity of liglit. In the shows this action clearly. It was de-
meantime, energy is continuously added |sired to send a message from A to B
to the wave in the wire from the ether | (Figure 5). But unfortumnately, power-
oscillation which travels alongside it, so | ful static was flowing towards B from
that the wave in the wire keeps building
up and so is strongest at the tar end of
the condnctor, where tlie receiving set is
located.

possible to keep up communication on
bad days. This was overcome by build-
ing Station C off to the side as shown.

{
< 1Q Ffﬂj

Fig. 4. Theory of the Wave Antenna

As actually constructed, the aerial is|A could send to C without any trouble.
several wave lengths long. The oune|because it lay outside the statie belt, and
shown in Figure 3 equals three waves.| C could relay the message on to B he-
Notice that the aerial has a ground con- | cause it wus nearly right angles to the
nection through a coil spaced each wave| direction of the static Ilow, and so the
length apart. The coil is adjusted by | Beverage antenna would pick up the sig-
experiment, so that instead of oscillating nal along the line in which it pointed,
as a whole, the antenna is broken up | but did not bring in any static.
into several vibrating sections. This is Two lines of favorable direetion were

like the clothes line experiment, which|ﬂms substituted for the one less favor-
has been mentioned before. Figure 4 just like sailboat whieh re-

shows a clothes line 30 feet long, which quires two tacks to arrive at a point

alble; a

£=24
is vibrating in three ten-foot sections.

the same point. It would have been im-’

3
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When the strongest “bang” of static at
any time coutains as much energy as a
dov in the telegraplic code, it may be
mistaken for a dot, or it may break up
a dash into two dots, thus signaling the
wrong letter. So it is neeessary to send
code slowly enough so that the total
energy of a dot is somewhat greater than
the maximum energy of a single atmo-
spheric impulse. Thus if the wave am-
plitude (or loudness) is doubled, the
length of the dot may be shortened to
one-half. This explains why in practice
the sending speed is proportional {o the
power and also why it is inversely pro-
portional to the atmospherie .disturb-
ance.

Measurement of Signal and Static
« It can thus be seen that in developing
new stations we must have accurate data
on the intensity of the statie. Methods
‘llave been developed for measuring sig-
nal strength as well as atmospheric dis-
turbances. The unit of measurement is
microvolts per meter. The meaning of
‘Hlis term is “millionth parts of a volt
per meler effective height of the receiv-
ing antenua.”

IFor

instance, suppose we have an
acrial thirty feet elfective height. This
is the equivalent of ten meters. When

we measure the signal strength, we find

It will be casily appreciated that there
will be a lot more energy in this line,
than there would in only a single ten-
foot length, but the speed of oscillation,
that is the wave length, is the same in
eithev case. |

Won’t Work for Broadcasting

Another advantage of this type of con-
that by
grounds in parallel, {le resistance is re-
that of
single eround. Of course, such an aerial
It has
to be tuned to receive only a particular

struction s having several

duced considerably below a

will not work for broadeastiing.

wave length from one certain direction. |

As an illustration, if you wanted to hear
KDKA only, then yon could build such
an antenna the volume of tone
would be deafening, but you could not
get another station at all. This is no/
objection when considering a trans-At-

and

lantic station, whieh is built {o work | a tenth of a second. obvionsly there will

with only one other place in Europe.

| be one-half as much

[ this,

straight to the windward. This is a \Aﬁ?’
very unusual ecase, but it shows that a O
Q

practical solution can be found even
under most unfavorable circumstances.

%,

—_—

Fig. 5. Outwitting the Static

Speed of Commercial Signalling

The fourth subjeet deals the
speed of reception. It has been found in
wireless that the quickest signalling
speed depends on the relative loudness
of the signal and tae static. Here is the
reason:

with

the pressure is 1,000 microvolts, then the
strength of the signal coming in was
1,000 divided by 10, which equals 100
microvolts per meter. If the aerial had
been twenty meters high the reading
would have been twice as great, or two
thousand. Dividing 2,000 by 20 gives us
100 again, which is. of course, correct,

The shortest part of a code letter is a
dot. The letter D, for instance. is made
up of a dash followed. by two dots, like
and of course the faster the
speed the shorter must be the dot. So
if the loudness is kept constant. then the |
total energy in the dot sign must be in-
versely proportional to the speed.

as the strength of the signal coming
through the air does not depend on what
kind of aerial it will strike shortly.
Static strength is measured in the same
way.

If a dot lasts for say one-lifth of a
second, it has used up a certain amount
of energy, but if we let it run for only| Measuring instruments have heen de-
veloped by which charts can be made to
show by curves the intensity of the sta-

energy as before.
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|
tic in all directions. Such charts are
made for every hour of the day.

One of these charts is shown in Figure
6. This tells us that most of the static
is coming in from the North, as the
distance from zero in the center out to
the point P is large. To the East and
West the static is not so bad, but the
best direction of all is toward the South,
where it will be seen that only a little
disturbance is shown. In other direc-|
tions, like the northeast for instance, it
is possible to find how strong the static|
comes in by drawing the line in that di-
reetion.  shows such a line to the
northeast and from it we see that only
a moderate disturbance would bother us
from there. If the diagrams throughout
the year resemble the one shown in
Tigure 6, it proves that the hest way of
setting up an aerial would be to have
it run north and south, with the free
end to the south.

Static Charts |

Examination of these charts will show
what portions of the static can be elimi-
nated by directional reception and what

the intensity will be of the static which
cannot be eliminated. Assume that this |
investigation shows that the total static
for the afternoon hours of the summer
is 500 microvolts per meter. Reception
under such conditions without the di-
rectional receiving system would be
totally impossible. Suppose, however,
that the polar charts show that only 10
per cent. of the static falls within the
quadrant from which the signals are to‘

be received. The portion of the static
which cannot be eliminated has then a
strength of 50 microvolts per meter
(109% of 500). A transmitting station

that can give a signal of 50 microvolts
per meter could then be expected to
handle traffic at a rate of 20 words per
ninute during the worst lhours of the
day and at a higher rate during the re-

P

Fig. 6. Polar Static Curve

If this is mot fast
enough to handle the expected volume
of traffic, it may be decided to use a
signal intensity of 100 microvolts per
meter. This would speed up receiving to
a rate of 40 words per minute during
the worst hours.

maining hours.

Prediction of Traffic Capnacity

Information is now available on trans-
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mission efficiency, from which it can be
predicted what radiating power is needed
in the transmitting station in order to
give the desired signal strength at the
receiving station. Assume 1that a signal
of 100 inicrovolts per meter requires a
transmitting station of 50,000 meter-
amperes. This would be a station of the
size used in transatlantic service. On the
other Land, suppose that no attempts
were made to reduce static interference
by directional reception and that it was
expected to receive a message by increas-
ing the signal strength. This would re-
quire a strength ten times as great,
which would mean a radiated cnergy one
hundred times as great. Such a use of
brute force would not he practical nor
economically possible. These figures are
right for most cases of talking to ku-
rope.

Talk Round the Weorld

| There is now a chain of American-
| built stations around the earth which
are either in operation or in construe-
tion. When the chain is completed, it
will be possible to link them together,
and send a signal which will automati-
cally be relayed from station to station
and circle the carth with the velocity of
light. If it is sent from New York, it
can be relayed over San Francisco, Hono-
lulu, Shanghai, Sweden or Poland, and
back to New York. It would arrive one-
seventh of a second later than the time
it started.

The fact that radio telegraphy has
now definitely attained the commercial
stage does not mean that the end of its
development has been reached. By the
continued application of scientific engi-
neering principles to the solution of its
problems, as they arise, radio telegraph
cervice will grow to fill a greatly ex-
tended field of utility. DBut this is not
all.  The knowledge which has been
gained in making radio telegraphy de-
pendable is now available for application
to broadcasting. There is reason to be-
lieve that the same principles will go a
long way toward eliminating the unecer-
tainty that to-day attends the daily re-
ception, over long distances.
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HURRAH FOR THE FOURTH  cause he does not get much of a

As you have noticed, we are chance to play with it himself.
very patriotic in this issue, and | For this reason, it is perhaps best

have the covers dressed in Red,
White and Blue. The next thing
to decide is how to celebrate the
big day. The gencral talk now
is to make the Fourth “Safe and
Sane.” But when you spring this
idea on the boys, they do not take
to it very kindly. How can a
compromise be effected between
the older folks, who frown on
giant firecrackers, and the young-
er ones, who must have some ex-
citement?

Radio Reconciles Them

This is where radio comes in.
We venture to predict that there
is not a boy or girl in the country
who would not prefer to have a
radio set rather than a lot of fire-
crackers. When you realize that
a good crystal set, together with
phones, ean be bouglht for around
five or six dollars, it is hard to
turn the youngsters down on the
question of economy. Of course,
this suggestion will not apply to
families who live more than 15
orr 20 miles from a good sized
broadcasting station, for that is
about the limit which any ordi-
nary crystal set will pick up. The
occasional reports of 500 and
1,600 miles are either made by
unreliable persons, or else the pro-
gram was received on the crvstal
as re-radiated from some nearby
user of a high-powered vacuum
tube radio.

So You Can Hear, Too

There is one further great ad-
vantage about giving the bovs a
radio set. It is something like
presenting vour son with a train
of cars at Christinas time—that
is, he will probably complain be-

to suggest two or three pairs of
pliones.

DISCUSSING DISTORTION

We might alinost have said,
“Disgusting distortion,” as next
to the squeals from your neigh-
bors’ oscillating sets this is prob-
ably the worst feature of rvadio
at present. Some people use this
word without a clear understand-
ing of just what is meant. Sup-
pose you are listening to a concert
from a distant station and it gets

weaker and weaker until you can
Irardly hear it. That isn’t distor-
tion. That’s fading. Or perhaps
in the middle of a song you hear
a terrible squeal. That is your
neighbor’s set being improperly
operated. Or, again, some one
starts putting in a load of coal
near by. That is static.

Turn Down Tickler

But wheu you hear a station
pretty well,—a man talking loud
enough to be heard easily, but his
words are very dillicult to grasp
so that you have to put your whole
nind on it before you can catch
what he is saying,—then that is
distortion. It may come from any
one of three places. Perhaps it is
in the set. If so, there mav be
several reasons; a tickler coil
turned up too far will cause it.
So will a tube which is improperly
adjusted.
ers are
trouble.

Another place where this unde-
sirable feature oceurs is in the
loud speaker. Sometimes a set

also a source of such

is plugged in, the orator seems to
be talking with his mouth full of
mush. TIn such a case we nat-
urally blame the horn. There has
been considerable improvement in
the last year or so in the matter
of proper designs of this unit.
The modern loud speakers are a
great improvement over those of
a year or two ago.

Blame the Station

The third place to look for the
distortion is in the broadcasting
itself. When the sending station
has its pick-up, (the microphene
wlere the artist sings), connected
by a short line to the sending ap-
paratus and the aerial, then no
trouble is experienced. But if, as
is occurring more and more fre-
quently, the performance is given
in one city and it is connected by
long distance telephone to the
broadeasting studio, 50 to several
hundred miles away, then serious
distortion may be introduced by
the characteristic of the toll line
itself.

Why the R’s

A wire line is quite different
from the ether in this respect.
The latter is entirely non-selective
in its elfect on sounds. The letter
S and the letter T, for instance,
are both reduced in loudness by
the same proportion as they are
transmitted through the air. But,
unfortunately, this is not true of
a wire telephone line. When talk-
ing over the long distance the

Poor audio transform-|sounds of some letters will be re-

duced to half, while others will
be almost entirely suppressed. As
an example, the sound of R does
not carry through very well. This
is why telephone operators when

will operate very nicely using ear repeating the number you have

phones, hut when a loud speaker

Continued on Page 30



Norr:
questions of general interest on any radio
our readers may ask not more than two

be answered free of charge in the magazine.

In this section the Technical Editor will answer
matters. Any of
questions, and if
the subjects are of importance to most radio fans they will

each answer.
answer by letter.

If they are

Question. Why does the music stutter |
when the tap switeh is moved slightly 7|

Answer. This shows that there is too
much looseness in the tap switeh, and
for this reason a poor contact is made
between the switeh point and the switch
arm. This trouble occurs fairly fre- |
quently in the average set. The remedy
is simple. Take off the rotating arm
and bend the spring toward the contacts.
When the arm is now replaced the ten-
sion between it and the contact points
will be considerably greater than before,
and so the current will have no diflieulty
in flowing across the break. If the ad-
justment is property made, then no sound
will be heard the receiver as the
switch handle oscillated back and
forth a small amount.

in
is

Question. \What is the best way of
finding out whether a trouble is in-
side or outside the set?

Answer. It is a rather difficult mat-
ter to be sure in which of these places
the trouble lies if reception is only fair.
Of course, if nothing is heard it always
indicates that the set is out of order, for
even a poor aerial and ground will bring
in some local music. The best way of
testing out the equipment in case local
stations are heard, hut no distance, is to
borrow the aerial and ground of some
friend whose outfit is working well. The
doubtful set may be transported as a
whole with “A” and “B” batteries, un-
less it is known by a meter test that the
batteries are in first class shape. If this
is the case, then the neighbor’s batteries
may be borrowed for itemporary use to
weight.

save transporting this extra

Connect your radio to your friend’s aerial

~without overheating

and ground. If now the distant stations
come in well it shows that your aerial or
ground is at fault, but if reception is
not any better on his aerial, which is al-
ready known to be good, then the diffi-
culty must lie in your set itself.

Question. What kind of rheostat is
used in Crosley sets?
Answer. This is a rather special

rheostat, which is designed for use with
all the different kinds of vacuum {ubes.
An ordinary 6-ohm rheostat is satisfae-
tory for WD-11, WD-12 and UV-200, but
has not high enough resistance for a

199 or 201A. A rheostat should have a

resistance of about 20 ohms to work
these latter tules. It might be asked
why a 20-ohm rheostat wouldn’t work
with a UV-200. There are two reasons.
In the first place this takes one ampere
for the filament cmrrent, and that is too
muel to run through a 20-ohm rheostat
it. Even if the
rheostat handle is turned so that the
amount of resistance in the circuit is
only one or two ohms, the condition will
not. he helped. Tlese high resistance
units are wound with fine wire and run-
ning one ampere throngh sneh a small
diameter causes too much leat.

A second objection is the fact that a
twenty-ohm resistance does not have
nearly as sensitive control as when used
with a UV-200 tube. That is, a very
small movement of the handle causes too
big a change in the huightness of the
filament. Croslev gets around this
trouble hy bunilding half the resistance
of coarse wire and the other half of fine.
When a 200 tube is used, only the coarse
wire is in c