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IFs the |
Latest

Dance

Hit!

Roll Up
the Rugs

Sway to the pulsating lilt of your
favorite Metropolitan Orchestra.

Dance in unison with ten thousand other
cliding couples. Tap the Limitless Ether
for the Rythmic Tlarmony that awaits
your tuning-in,

unmingham  Radio Tubes give that
bell-like clearness, that perfect re-crea-
tion of tonc which vou must have for

- o the utmost i radio enjovment.
v % ! ‘
.':\ AN R Since 1915 - Standard for all sets
# "N 24 ! Types C301A, C299, €300, C11, C12
& P & " In the Orange and Blue Carton

Price $3.00 Each

‘3 RADIO /TuBEs Y &

A iyl .. |

Home Office: 182 Second Street, San Francisco
Chicago - - - New York

Patent Notice: Cunningham Tubes are covered by Patents dated 2-18.08,
-18-12, 12-30-13, 10-23-17, 10-23-17. and others issved and pending.
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We could have manufactured a loud speaker va ! r; e [T I »'{!{ I
two years ago, but we wouldn’t! We have l [_ r ff ! "fu’
waited —studying, planning, continually striv- H ': [, H:t rﬁ"k
ing for perfection and now at last! WE HAVE f f' ; R}grl =
IT—In the new TOWER'S LOUD SPEAKER. ||~~~ ||, 7 [T [T y f"ﬂ i
Surely a2 Wonderful TOWER Triumph. ) rr It T | | fﬂ‘ig‘, -t
o { — o 34 L
NP ==} The many features include, mag- 1 Fﬂ F BP ' Iﬂlt‘% N
,'.:—:‘;.ff nets that lift 2 lbs. 10 oz.; dia- ) r-" Fr r' $ Y
phragm of specially constructed / = 1
material, perfect non-vibrating B EE | q; |
=== fibre horn, finished in beautiful ' or pwr P iy
golden bronze 10" bell. _-_J=.:_t_‘. £ _.1.,_"! }

iR

TOWER'S phones are —
tested by Government //0/‘0 1\2,8
Licensed Radio Opera—\ Scientlﬁ .
tors. Weight only 8} oz. 52.95 '
On sale at all good deal- i
ers from coast to coast.

THE TOWER MFG. CORPORATION _ 7
| /——\ 98 BROOKLINE AVE. Dept. Q BOSTON, MASS. //,’_\\ \ 3 ," = ==
© | - I o,

The U. S. Custom House Tower at Boston is 500 feet high
\ﬁb})’(((ﬁ and is situated in the business district overlooking Boston

Harbor. 1t is the tallest Government building in America,

Worlds Greatest Loud Speaker Value
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‘The brass stator plates are soldered
to notched spacer bars that main-
tain prriect alignment.

Brass Plates
Low Loss
Low Minimum

/

NEW and distinctive features are embodied in the design
of the Bradleydenser. For instance, the rotor revolves
Plates. spacer bars and end plates é . e .

are all soldered into a solid unit. on a long double bearing that preserves rigid alignment and
yet eliminates the extra outer end-plate. This reduces the
amount of di-electric material and increases the efficiency.

Every joint is soldered. This, combined with the use of
brass plates, further increases the operating efficiency.
Another feature is the dust cap over the stator plates; it is
removable without tools.

The Bradleydenser is made in four sizes: 0.00025 M-f. at
0% == $4.50; 0.00035 M-f. at $4.75; 0.0005 M-f. at $5.00; and 0.001
The bearing stud. attached to the M-f. at $6.00. Leading radio dealers are showing them, now.

stator mounting plate, supports
the rotor. See illustration at bot-

tom of this page. @@m'Bm@?Igy @O.

Etecuric Controlling Apparatus

283 Greenfield Avenue MILWAUKEE, WIS.
Manufacturers of Electric Controlling Apparatus for Over Twenty Years

Rotor revolves on a double bear-

ing that is independent of the
dial shaft.
\ Disassembled view of the Brad-
i leydenser showing bearing
‘\ construction, rotor assemblyand
detachable dial shaft. The shaft
\ does not carry the weight of
the rotor.

“Quality Goods for Quality leaders'
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UCCEeSS

Music MNaster

Resonant Wood Insures
Natural Tone Quality

Model V1, 14" wood bell $30
Model VIL21* wood bell 35

Connect Music Masier in place of head.

s. No bat N ustment

Prices of all models slightly
higher in Canada

— Its True Significance

’JII‘HE advent of Music Master sounded the death knell of the mere
loud speaker.” For it transformed the radio receiving set into a
musical instrument—a triumph of re-creative art.

Two years ago Music Master's full voiced volume and characteristic
tone qualities heralded the New Era of Radio Art. It made possible the
re-creation of supreme Music, Song and Speech, in the wonderful stellar
programme now an established feature of American nation-wide
broadcasting.

Music Master does more than reproduce—it interprets, it re-creates — it transforms
mere radio receiving Into artistic enjoyment. Music Master has been lpadcquately
Model VIIl, Mahogany Cabinet $35 imitated, but never equaled. Music Master remains the supreme musical instrument of
with “full floating” wood bell radio—and there IS no substitute.

MUSIC MASTER —the Ultimate of Artistic Radio Re-Creation

Music Master’s precision instrument Is the acme of scientific perfection. Music
Master’s tone chamber of heavy cast aluminum is a marvelous mold of sound without
distortion. Music Master’s amplifying bell of resonant wood gives to every sound its
full, vibrant qualities and natural and lifelike characteristics.

Music Master’s manufacturers hold that every purchase of their product carries
with it an implicit pledge of unreserved and unconditional protection. Back of your
dealer’s full and unfailing service stands the Music Master Corporation to guarantee
its products direct, to anyone, anywhere, at any time.

Music Master Corporation
Makers and Distributors of High-Grade Radio Apparatus
Tenth and Cherry Streets

Chicago Philadelphia Piusburgh
Canadigr Factory: Kitchener, Ontario

Model V, Metal Cabinet, $1 %
mahogany finish, wood bel! !

‘Quality Guods for Quulity Readers’
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Cireafer distance for any set
— aith a Brandes /

Aheadset adds just about thirty per cent
to the distance that any receiving set can

get

It means not only greater diStance—but
keener clarity of tone

It means listeningin without disturbi
others—and without being disturbed

It means getting the best out of your set— be
whether it be large or small S
Buy the receiver thats equipped withaBrandes
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© Copyrighted by C. Brandes., Inc., 1925
“Quality Goods for Quality Readers™
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IN BYGONE days by coach or buck-board hauled by untamed mustang
through the wild woodlands of the Alleghanies; by barge across the inland
waters, or by brigantine o’er the sea to southern ports and then relayed
by pirogue and raft up the Mississippi Valley; westward bound by Prairie
Schooner or the fast moving Stage Coach, the news of the inauguration of our
early Presidents came to us. Since that day marvels have been many, but none
i greater than the marvel of President Coolidge’s Inauguration. Before those on the
outskirts of the audience at Capitol Hill heard the spoken word, millions scattered
to the farthest reaches of our fair land, by means of radio, had heard each pro-
nouncement in the recent inaugural ceremonies.
& The story of the “I‘irst Radio Inauguration” is presented to our readers
this month so that vou may know in every detail the extent of this marvelous
project.

International Language Problem

o+ A study of the efforts and activities made by mankind to establish a common
i tongue is of vital interest to the present generation, especially those who have to
do with radio. Now, more than ever before is there a pressing need, not alone in
Continental Kurope but throughout the world, for a common language. “Ail” in
this issue is full of information on the subject presented by Dr. Talmey, who is
eminently qualified to speak.

Technical

Wireress AGe this month is rich in technical material-—vou’ll agree to that

I statement after reading “Super-DX Hi-I. Receiver,” “IHorns,” “Direct Coupled

Regenerative R. I'. Receiver,” “Experiments with 3-Circuit Tuners,”’ “Straight

Line Condensers,” “IHow Radio Is Serving Henry Ford” and the story of “Oliver
Heaviside.”

General

To acquaint you with the worth-while present day happenings in radio
WikELESS AGE comes to vou this month with such stories as “Radio in Europe,”
“Chicago Broadeasts,” “Charting the Ice Idelds,” “Artists Out of the West,”
“Where the Great White Way Begins,”and “World Wide News.”

A fiction story by William West Winter will give you a laugh, and so will
Ed Randall in his “Broadeast Impressions,” and our Cross Word Contest with
winners for February, solution for March, and a new one to be solved, will be to
vour liking—perhaps vou’ll think so well of this issue you’ll enjoy showing it to your
o friends. —THE EpItor.

= -
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Yes, You Can Log,

Sometimes

An expert, with a sharp eye, a strong
light, and a perfectly steady hand may
be able to tune«o even a half a degree
of accuracy, using ordinary dials.

]
But that’s far tod coarse!

Any modern, sharp-tuning set should
be tuned to at least an eighth of a
degree of accuracy. Yes! Tuned and
logged!

That’s what you can do with the
Jewett Micro-Dial.

Here is a dial fifty times as accurate—
a dial with which you can scientifically
and thoroughly sweep the ether, with-
out missing a single station your set
can reach, and getting every one at its
absolute maximum.

Best of all, you can install the Micro-
Dial with only a screwdriver.  Slip off
the old, guessing type dials; slip on the
new Micro-Dial equipment.

Get your Micro-Dials today and set
a string of new records for your set
tonight!

P

If your dea.er cannot supply you, we

will ship direct to you, charges pre-
paid on receipt of list price, $3.50.

5678 Dixie Highway, Pontiac, Mich.

ag

JEWETT RADIO & PHONOGRAPH CO.

A

Qe

EXCLUSIVE!

Mounts where any four-inch dial will mount
— Absolutely self-contained — Nothing to
be attached to panel —Shght eccentricity or
angulanity of instrument shaft of no con-
sequence; Micro-Dial will not bind—Abso-
lutely noiseless—Knob mounted on double
cone bearing, selfadjusting andselfaligning—
No metal to tarnish or cause body effects:
no rubber to deteriorate—Micrometer and
coarse adjustments turn complete circle—
Calibration clockwise or ant-<lockwise as
desired— Mechanism lubricated for hfe—
Lasts forever—Improves with use.

“Quality Goods for Quality Readers”
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The‘/()utstanding Features

of the
Outstanding Transformer | -

Amplification Curve
of the Type 285 Audio Transformer
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FREQUENCY > v

The NEW Price $7
GENERAL RADIO

Type 285 Audio Transformer |

Higher Amplification over More Natural Reproduction
the Entire Audio Range of Speech and Music

THE marked superiority of the Type TONES of high and low pitch, whether
285 Transformer is evident by its high instrumental or vocal, in combination
and uniform amplification over the entire or individually, are reproduced with a clar- |
audio range. High amplification is at- ity that pleases the most critical radio
tained by a turns ratio of 6:1. Ordina- Jistener.
Ly e o) Hotact the lowar | So great is the amplification produced .
notes, while the higher notes would be by the Type 285 Transformer that one
muffled or lost entirely by the effect of Stagg using”a .Type 285 gives a volume
distributed capacity. that is approximately equu{alent to that

To offset these tendencies the core of Produced by two stages using any aver- |
the Type 285 Transformer is made of 2ge transformers. Seldom is more than
specially selected steel of high permeabil- one Type 285 necessary to produce good |
ity, and the turns of the primary and sec- loud-speaker volume with a quality of
ondary coils are increased to give a higher tone never before .realized in radio re-
impedance and turns ratio. Consequently ception.

both ends of the curve are sustained, so If you want the best there is in trans-
that greater volume with better tone qual- former design, the General Radio Type
ity is the result. 285 should be your choice.

For Sale at all Leading Radio Stores

| GENERAL RADIO €0

Cambridge, Mass.

“Quality Goods for Quality Readers”
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Third Internationai Ilo Congress at Cassell, Germany in 1923

1L

‘By ‘Dr. Max Talmey

Philoiogist and Doctor of Medicine and Ophthalmology

The Auxiliary International Language problem

Historical review—
of various systems—
Neutral, Esperanto

| as related to radio—
Theory and Practice
How Volapiik, Idiom

and Ilo have af-

HE American radio enthusiast is
I delighted when he can ‘“get” a
station of a remote country. But
of what use is it to listen to a speech
sent out by radio from Stockholm if
the listener does not understand Swed-
ish? All be hears is a confused mass
of unintelligible sounds. For radio to
make itself understood at the same time
in all receiving stations that its power
can reach, one language understood in
all of them at once, without any inter-
mediary, is an undeniable requisite.
Radio will never attain the highest
degree of usefulness in international
intercourse as long as all nations have
not agreed to adopt one and the same
medium of intercommunication by
speech. It is also a foregone conclu-

Dr. Max Talmey, author of '‘Logical Shape of
the Auxiliary International Language’” and of
many . other works on the problem of the AIL

sion that they will never concur in
selecting as this medium, one of the

S

www americanradiohistorv com

fected the problem

living languages, for thereby one na-
tion would gain immense advantages
over all the others, especially in com-
merce. The Auxiliarv International
Language (AIL) must be strictly neu-
tral, favoring no nation. Moreover,
a living language is much too difticult
to acquire, and utmost facility’ is an
indispensable requirement of the Aux-
iliary International language. Per
fect neutrality would be obtained
through the use of one of the dead
languages, but these, too, are excluded
because of the great ditficulty to learn
them and because of their inadaptabil-
ity to modern conditions. The only
alternative left therefore is a construct-
ed language, to be adopted ofhcially
by all nations.
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A short lhistorical review of the at-
tempts to create a constructed language
will give the reader a better insight in-
to the Auxiliary International Lan-
guage problem. Their listory dates
back 300 vears, and during that time
about 250 projects have been offered
as solutions of the problem. They re-
veal a gradual evolution from crude
unpractical devices in the begiuning to
more or less perfect systems in the last
50 years. Dr. L.
Couturat, the
foremost au-
thority on
the prob-
lem (llis-

Dr. Ignatz Her-
mann (sitting) of
Graz, Austria,
and Dr.
Liliedahl _of
Stockholm, Swe-
den, pioneers of
Ilo, members of
the Akademio

toire de la Langue Universelle), d%-
vides all these projects very appropri-
ately into three classes: I7irst, sys-
tems which disregard the natural lan-
guages completely and use only arbi-
trary elements, i.e., words and athxes;
second, systems consisting both of
natural and arbitrary elements; third,
systems taking almost all their elements
from the natural languages.

From the beginning of that period
to our time the question of a con-
structed langnage in general, and those
projects offered as solutions in particu-
lar, have occupied more or less the
minds of some of the greatest thinkers
and scholars, such as Francis Bacon,
Descartes, Leibnitz, Voltaire, Alex-
ander V. Humboldt, Jacob V. Grimm,
Victor Hugo, H. Schuchardt, Max
Miiller, Wilhelm Ostwald, Otto Jes-
persen, etc.

No project of the first one of the
above mentioned three classes has at-

tained any practical success. The first
system to be put to extensive use and
to gain wide publicity was Volapiik,
published in 1880 by the German priest
Schleyer. /It spread rapidly in all avil-
ized countries and was extensively used
in writing and speaking. Numerous
books and magazines were printed in
it, and at several large congresses it
was spoken exclusively. The number
of those practicing Volapik was es-
timated in 1889 at
one million. Its de-
cline hegan in the
same vear,
however, the

Dr. L. B. Wood-
cock of Scranton,
Pa. He is one of
the best connoisseurs
of improved llo
which he approves
unqualifiedly, putting it into
practice in correspondence
with his Ilo friends

cause being -intrinsic linguistic defects
which became apparent through actual
use. In 1893 the Vol.-Academy gave
up Schleyer’s system and devised an
entirely different one, called Idiom
Neutral. Although the latter was free
{rom the shortcomings of its predeces-

www americanradiohistorv com
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sor, it had no practical success. Vola-
piik has the inestimable merit of hav-
ing furnished for the first time the
experimental proof, on a large scale,
that a constructed language for writing
and speaking is possible.

This proof was brought forth for
the second time by Esperanto which
was published in 1887 by the Polish
physician Dr. L. L. Zamenhof. Its
progress was very slow until 1896. In
that year Marquis L. de Beaufront be-
gan to take interest in it and through
his efforts its spread in France and
then in many other countries. The
number of practical Lsperantists was
estimated in 1903 at 50,000 in all coun-
tries, and it increased greatly in the
following three or four years. In the
United States Zamenhof’s project was
almost unknown until 1905. At that
time the writer became acquainted with
it and after long search he succeeded
in finding in New York City half
a dozen people who knew something
about it. With their help he founded
the New York Esperanto Society. Soon
afterwards he published the first com-
plete English
text book of Es-
peranto and was
elected as
a member

of the In-

ternational

Linguistic
Committee
for Esper-
anto (Ling-
va Komita-
to). All this was prominently reported
in daily papers and magazines and
soon other Esperanto clubs were
formed in several large cities of the
United States.

Practical use revealed substantial de-
fects in Esperanto as had happened in
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the use of Volapiik, and able students,
including Dr. Zamenhof, became con-
vinced of the necessity of radical
changes in the system. These changes
however, could not be carried out ow-
ing to the resistance of certain inter-
ests in control of the propaganda for
Esperanto. The consequence was that
the best connoisseurs of the system,
and a great many others, gave it up
and adopted the language of the “In-
ternational Delegation for the Adop-
tion of an AIL.” The
New York Esperanto
Society was one of the
first clubs to adopt that
language in 1908 and to
change its name to the
New York Ilo Society.

Every one of the pro-
jects considered until
now, Idiom Neutral ex-
cepted, was the creation
of one author who, as a
rule, was not even a
competent - philologist.
Zamenhof, for instance,
was a young college stu-
dent in his teens when
he constructed his sys-
tem. The “Language of
the Delegation” (LD),
however, was created by
a body of scientists of
international reputation.
A Committee of the
Delegation composed of
eminent linguists and other scholars
convened in October, 1907, and ex-
amined a great many systems as to
their fitness for the role of the AIL.
All of them were found inadequate.
Included among them were Neutral,
Esperanto, and a project, very similar
to the latter, presented
for examination by an
author under the
psuedonym Ido. It
became known later
that this author was
Marquis de Beaufront.
The Committee de-
cided to recommend
the construction of a
new language on the
basis of Esperanto

and the project of
Ido. This Committee
instituted a Perma-

nent Commission for
that purpose, and ad-
journed after having
held eighteen sittings.
The Commission soon
afterwards tried to
bring about an under-
standing with the Es-
peranto leaders, but
had no success. There-
upon it went its own
way, elaborated a new
language in conform-

Talmey,

AUXILIARY

ity with the recommendations of the
Committee, and published an official
grammar and dictionaries in the spring
of 1908. It is entirely erroneous to
call this new language reformed Es-
peranto. The decision of the Commit-

Ry
( Vg
RSSO = =~ el

French mathema-

tician and philosopher, foremost authority

on the Auxiliary International Language
Problem

Dr. Louis Couturat,

Charter members of the first Auxiliary International Language club in the United States.
Reading from left to right the members are, in the upper row: J.
Travis, Charles S. Classen, Joseph
C. P. Somerby.
Society and its first president was Dr. Talmey.

Kubik; in the lower row:
The club was founded earl

changed its name to the New York Ilo Society
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Stedman, Stephen W,
Alexander Duff, Dr. Max
in 1906 as the New York Esperanto
In 1908 the society gave up Esperanto and

INTERNATIONAL LANGUAGES 11

tee had received a wording favorable
to Zamenhof’s project merely to con-
ciliate the great number of those put-
ting implicit confidence in Esperanto.
The new language might be called
more justly reformed Neutral, as ad-
mitted expressly by Dr. Couturat, the
leading spirit of the Commission, in
the statement which he attributes to
Prof. Jespersen (Progr. V, p. 460)
“One has already done too great a
favor to Esperanto by taking it—rather
than Neutral—as the
basis of - the new lan
guage which can also be
called reformed Neu
tral.”

The new langauge was
at first called Ilo. This
was a reasonable, non-
visionary, impartial
name, signifying merely
International Language.
But about two years
later, in 1909, the Union
formed for purposes of
propaganda adopted de
Beaufront’s pseudonym
Ido as the name of the
language. Recently how-
ever, the writer has re-
vived the original name
Ilo which is now grow
ing more and more in
favor, especially in this
country.,

When criticism began
to pour in upon Esperanto its influen-
tial leaders tried to obviate it by the
dogma of inviolability: “Esperanto is
inviolable, not subject to criticism,
change, or reform; it is the living lan-
guage of a living people—"“wiwanta
lingvo de vivanta popolo.” Here every
argument had to stop,
for a hving language
must, indeed, not be
touched. Owing to
this preposterous dog-
ma Esperanto deteri-
orated through its in-
trinsic faults to the
extent of being be-
vond correction. Here
1s not the place to
expose those defects.
The writer has done
this in other works.

Entirelv  different
was the policy of the
Commission for Ilo.
It founded an official
organ, Progreso, and
an Academy, and in-
vited criticism from
all sides to be pub-
lished in that maga-
zine or presented to
the Academy. In this
way Ilo has been
brought to a high

(Turn to page 32)
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Super-] ) X

By R. €. Bogardus

Each meter of wave
length 1s separated 10
degrees on the dials
with a range of 40 to

500 meters!

wireless reception, that ivariably,

when a weak signal was being read
there always came a splash of static or
some other signal that always just
made enough interierence to kill the
one signal desired. That usually caused
a slight disturbance in my manner and
vsually the first person that spoke to
me afterward wondered what had hap-
pened ro cause such an ourburst of dis-
agrecableness.  Well, who wouldn't
when we turn out the lights and hold
our breath in order to copy those elu
sive signals.  Even the scratch of a
pencil made trouble at times. Ts ir not,
rherefore, natural to look around for
some method of bhoosting those weak
signals efficiently?  \Ve looked and
looked—worked and worked, hut some-
how we always just missed it or were
just beaten to it. \Ve were still with-
out that stmplicity that is so necessary
n telegraph work, especiallv on waves
used by the amateur over the enormous
space of a couple of hundred miles.

I'hen broadcasting came along with
the resuit that better apparatus has
been produced, most of which efficient-
lv does what is requested of it, but still
there remains the code work which ap-
parently insists on heing very weak.
So—with the broadcast field well taken
up by high powered sets it became too
crowded and down the wavelength

IH \VL found, during many years of

LIST OF MATERIALS

One 7" x 18” x 3/16” Radion Panel.

One Standard Bremer-Tully Tuner.

One .000125 mfd. Bremer-Tully
Condenser Low Loss.

One .0005 mfd. Bradleydenser.

Two Howard Sockets.

Two Bradleystats.

One Bradleyleak and grid condens-
er.

One Carter switch Single Pole
Double Throw.

One Pacent Filament Control Jack.

Three Ultravernier Dials.

One Hilco Precision By-pass con-
denser.

Seven Biding posts, etc.

One Cabinet.

scale came the lower powered sets. On
these lower wave lengths our sets just
would not efficiently tune in the signals
and remain stable. \We hunted for
better condensers and finallv got them

then coils and got them also—but as
much as we improved, just so much
more, and many more weak signals we
heard. \Ve looked and worked, but it
was elusive. It had heen a subject of
long experimentation and, frankly, not
one of great success. In fact, the effi-
ciency of a genuinely good lroadcast
tuner of today leaves little to be desired

-at least on waves above 300 meters—
but below this point so much was to be
desired that 1 have been spending

i- F Receiver

and R. cA. ‘Bradley

2BW works British,
Hungarian, French,
Danish, Cuban, Italian
stations and the Rice
Expedition in the Ama-
zon, South America, us-
ing this set for reception

many, many nights chasing the solu-
tion to its den, where capture was
possible and eventnally accomplished
through a hint on an entirely different
condition, though the idea needed de-
velopments. The idea came from a
noted New York amateur, who does
not wish his name published, and by
the natural sequence of orderly experi-
mentation the results described in this
article came into being.

Due to the many and varied condi-
tions existing in the receivers of my
readers, | believed it will he lest to
simply describe as far as possible, my
own final work and leave the applica-
tion of it to the individual. The im-
proved circuit demonstrates the ex-
treme need of increased initial grid
voltage on the average detector tube
and as finally worked out the circuit
proves mote efhcient the lower the
wave length operated upon.

FFirst, I will consider the very short
wave band—that of 40-43 meters, as
vet hardly noticed except for small bits
of scattered use. Then we will cover
the medium and extremely popular
band of 75-85.6 meters as well as that
interesting lower band used by broad-
casters. Some very fine programs are
relayed on this band without public
knowledge because the average receiver
will not go below the 300-meter point
efficiently. Last but not least the slight

SW.
Y _.-4-@—
Z
Counterpoise

The peculiar way in which the tuning condensers are connected across sections of the secondary coil is the distinctive feature in the circuit diagram

12
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Relationship between instruments is clearly shown.

change for the regular broadcasting
hand will be investigated for those who
wish to slip below 300 meters.

For the very short band, 40-43
meters, figure 1 gives the complete cir-
cuit. One step of amplification is
shown, but for loud speaker operation
an additional step may be added.
There is no need of showing that be-
cause it is only a repetition of the first
step, and all of you have built two-step
anplifiers before. The tuner is the
main thing in this article.

Figure 1 shows, within the dotted
enclosure the main—and the important
section. \We used a standard Bremer-
Tully Short \Wave Tuner, normally 50-
150 meter range—using a 0005 mfd.
condenser with vernier. The standard
connection gave the range of approxi-

mately 55 to about 280 meters, due to
the wiring in the set. the larger con-
denser and the mutual tuning of the

pESESSE S sl S Sat— ===
L] -
! ]
4 '
! '
|
y 1
' |
L] ]
) R
- 7
]
|
[} Y ]
- — !
: e — i ] # )
1
H 4 Cond.
! — - - S
e e i ¢ o
This is the way the secondary inductance is
tapped

primary circuit.  Using ground instead
of counterpoise. the lower bands, 40-43
and 75-85 meters were covered by re-

No need for a panel layout

with such an illustration

winding the secondary with 8 turns of
No. 18 double cotton covered wire,
which occupied the entire space on the
coupler form, being spaced approxi-
mately one-eighth inch apart.  Now
AP in the center, or the tourth turn
(see diagram figure 2). Y has four
turns and “Z” has four turns.  Using
the .0005 mid. condenser, the runing 1s
now spread over the entire center sec-
tion of the condenser scale. allowing
many degrees per weler, and also

which is equally as important—it is
possible to tune on both sides of this
range. American amateurs have a 40-
43 and 75-85 band, and our foreign
iriends have waves on hoth sides of
ours. therefore we will not contine our
range to our own waves. Note the

(Turn to page 31)

The whole works of: this new receiver.

Short leads, efficient apparatus and forethought in design

www americanradiohistorv com

and assembly are partly responsible for the records made
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Loud-Speaker

Acoustical characteristics
of various types described

E have now completed our dis-
cussion on the loud speaker
uits, including the vibrating

diaphragm. There are a great many
factors which tend to limit faithful re-
production of radio broadcast music
and speech.  As has been pointed out
in our discussion
of the units of
various types
and designs,
faithfulness  of
reproduction is
considerably af-
fected by the
unit itself. The
varions  factors
which enter the
problem were
discussed but
briefly.  The
magnets. the
construction o f
the pole pieces,
the air gap sepa-
rating the pole
pieces from the
diaphragm, the
coils  surround-
ing the pole
pieces, the mate-
rial and rigidity
of the unit case,
the diaphragm,
its diameter, its
thickness, the
particular mate-
rial of which it
is made, etc., are all problems which
enter when we undertake improvement
in loud speaker design from the view-
point of the unit. These problems
must be faced and studied, for im-
provement is intimately tied up with
their practical solution.

It must be perfectly clear, therefore,
even to the layman and to the purchas-
ing public that highly trained engincers
with unusual experimental and theo-
retical ability must be emploved to ad-
vance the art of radio reception. There
are many, many manufacturers of ra-
dio sets, but precious few of them are
contributing anything, whatever, to this
advancement. They do not possess the
trained engineers and scientists, and
they do not have the visionary outlook
into the future of radio development.
These scattered groups of highly
trained engineers working under the
general direction of far seeing execu-

tives are working out the future of
radio.

Recently an editor of a radio maga-
zine stated that there were two words
in radio which had been greatly over-
worked. One of these was ‘distortion.’
As a scientist, perhaps, I am entitled to

Various sizes and designs of the conical type of horn experimented with

speak with some authority, at least, on
this question. There are only two out-
standing questions about radio. First,
where is it leading us to, with its asso-
ciated problems? Second, how can it
be improved? That is: “What is the
future of radio?” and “How good can
it be made?” are our problems. The
latter deals largely with distortion
in one way or another. The subject of
distortion, therefore, will continue for
some time to occupy the thoughts of
engineers and to force itself upon the
“rebellious” editors.

We want to leave, now, the subject
of loud speaker units and go over to
study together the other part of the
loud speaker, namely, the horn. Let
us put this question to ourselves, “‘could
the horn be merely a straight pipe at-
tached to the unit?” If we guess yes,
then how shall it be designed? If we
guess no, then, why not? To answer

14
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orns

By
" Dr. J. P. Minton

our question intelligently, we must find
out something about the acoustical
characteristics of straight pipes.

Since practically, everybody, I pre-
sume, knows what the pipe organ is
and have seen the numerous pipes of
the various sizes of which it is con-

structed, our
T task is greatly
~  simplified. The

long pipes give
the low, deep
notes, the inter-
mediate pipes
give the higher
notes and the
short pipes give
high pitch, flute
and piccolo
notes. An organ
note is mnot a
pure tone, but is
a note rich in
harmonics, par-
ticularly, the low
notes. The high
notes coming
from the short
pipes are rela-
tively simple and
possess few har-
monics or over-
tones.

When an or-
gan pipe is
blown the note
is a perfectly
definite one. This
is due to the fact that the pipe is an
acoustical resonator, so to speak, and
emphasizes or accentuates the sound in
certain frequency regions. This phen-
omenon is illustrated in figure 1. Sup-
pose, in this example, the pipe is 5 feet
long and is a “closed” pipe; that is, it
is closed at one end and the other is
left open for the outflow of sound.
The fundamental frequency of the low-
est tone given off by the pipe has a
wave length equal to four times the
length of a pipe, provided it is closed
at one end and opened at the other.
(1If both ends are open, then twice the
length of the pipe gives the wave length
of the lowest or fundamental tone).
Consequently, the wave length of the
lowest tone is 4x5=20 feet. The speed
(1,100 feet per second) of sound in
air divided by the wave length gives
the frequency. Hence, the frequency
of this lowest tone is 55 cycles.
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LOUD-SPEAKER HORNS

Resonance
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The harmonics are determined by
multiplying 55 times 3, 5, 7,9, 11, etc.
That is, there are no even harmonics,
the absence of which determine the
peculiar or characteristic quality of
stopped pipes. Consequently, such a
pipe will accentuate all tones in the re-
gion of 55, 165, 275, 385, 495, 605,
etc., cycles. See figure 1.

If the pipe were a foot long, then
the fundamental and overtones are 220,
660, 1100, 1540, 1980, etc., cycles.
This state of affairs is illustrated in
figure 2. A comparison of these two
figures will show at once several im-
portant and fundamental points. In
order to see the application of these
curves to the design of loud speaker
horns and to use them to assist in the
selection of a desirable loud speaker,
it will be necessary to discuss the vari-
ous points of interest. Such informa-
tion as we give in connection with pipes
is old, of course, and has been known
for many, many centuries. Even 175
years ago all the theory of pipes was
worked out mathematically by Bern-
oulli and others of that period.

The two curves for straight pipes
show a number of characteristics which
may be stated and compared thusty:

1. There are a number of “peaks”
or resonant frequencies, as they are
called.

2. The peaks are very “sharp” ac-
cording to the adopted nomenclature.

3. The peaks get smaller and smaller
in height as their frequency increases.

4. The sound coming out from the
pipes is very strong, or loud, at those
frequencies corresponding to the peaks,
and weak at all the frequencies between
the peaks. That is, the height of the
curve at any frequency is proportional
to the intensity of the sound at that fre-

Operating characteristics of certain pipes
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quency and we label, therefore, the or-
dinates (vertical distances) “response.”

While we are on this subject, let us
inquire to what extent the pipe (cylin-
drical resonator) assists or strengthens
the sound of the fork. Suppose, for
example, | have the following six tun-
ing forks: d sharp (154 complete vi
brations per second, called d.v.), ¢
(256 d.v.), gt (384 d.v.), a' (435d.v.),
¢z (512 dwv.), g* (768 d.v.) and ¢
(1024 d.v.). We shall assume we can
just hear each of these forks at a dis-
tance of one foot. That is. we shall
strike them just hard enough to be
heard one foot. \We now strike the
forks with the same intensity of blow
while they arve held in front of their
respective cylindrical resonators. In-
stead of hearing them at one foot,
we shall be able to hear them at much
greater distances, because as indicated
by figures 1 and 2, the response is
much greater—we are at the top of the
first peaks, so to speak. The following
table indicates how far we can now
hear the various forks.

d sharp will be just audible at 100 fect
cl [0 “ " [ [ " % [
gl “" . " o " . 38 “"
al ‘. 0 g . . 35 .
c] g . “ “ r' [0
gl " [0 [ [ 'y
cJ " [ “ . 2% g

These figures show the tremendous
importance and help of resonance in
strengthening the sound. It is of very
great benefit in loud speakers and it is
made use of all the time in both the
units and the horns, as well as in horn-
less lond speakers.

5. The peaks are regularly spaced
in frequency.

Speaking from a comparative view
point between the long and the short

(Turn to page 62)
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R.F.
Coupled RECEIVER

By K. M. Macllvain

HE feed-back circuit effected in

I the plate circuit of the first radio-

frequency amplifier tube in this
receiver is certainly a great asset to it.
It increases the sensitivity of the re-
ceiver immensely and greatly increases
the DX range of the set. Ry using
this feed-back at this point in the cir-
cuit you will find that vou will be able
to bring in distant stations that you
could never hear with the same circuit
without the feed-back. The point of
course wn using this feed-back circuit
is to orient the rotor of the feed-back
coupler to such a point that you obtain
maximum regeneration without pro-
ducing an unstable condition. Thus
you are able, at all times, to work your
receiver at the optimum point of effi-
ciency.

The wiring diagram of the circuit
1s shown in ftigure 1. The antenna is
directly coupled to the first radio-ire-
quency amplitier tube. The antenna
lead-in is connected to one end of the
rotor of a loose-coupler and this coup-
ler must he pretty “loose.” If it is of
the rype where there is very close coup-
ling berween the stator and the rotor
windings it will not function as well as
would be desired and might tend to
make the circuit unstable, From the
other end of the rotor winding a con-
nection is made to one side of an 11}
plate (.00025 mfd.) variable condens-
er. Ca. The other side of this vari-
able condenser is connected to the grid
side of the antenna tuning coil. The
low side of the antenna tuning induct-
iance is connected to the ground lead.
This latter coil is shunted by a 17-plate,

Here’s a receiver of increased sensitivity and
DX range—the latest in feed-back circuits

REGENERATIVE

MR. MAC ILVAIN SAYS—

THIS article deals with a receiver
that, I believe, will be even more
popular with the radio fans than the
“D”-Coil Receiver which I covered
quite thoroughly in WIRELESS
AGE during the past year.

Up to the present I have never
seen a circuit of the type described,
and after giving it a trial and ob-
taining the proper constants, I must
say that I was most agreeably im-
pressed with its operation,

Although receiving circuits em-
ploying two stages of direct-coupled
radio-frequency amplification, 1 will
be very much surprised if I don't
receive numerous letters from vari-
ous parts of the country from radio
enthusiasts and engineers who have
tried this very circuit and have
used exactly the same constants.

It might be interesting to note
that such a case did occur with the
“D”-Coil Receiver. Figure 8 coils
or “D”-Coils had been used in com-
mercial radio telegraph circuits for
years and had been designed by one
of the largest of the electrical man-
ufacturing concerns. The only thing
that I did was to apply these pro-
saic coils to a modern broadcast re-
ceiving circuit.

Adhering to the principle of let-
ting the radio fans in on a good
circuit, I am submitting this article
for publication in a radio magazine
which I believe will reach the great-
est number.

(00037 mfd.) variable tuning con-
denser, the stator plates being con-
nected to the grid of the first radio-
frequency amplifier tube and the rotor
plates being connected to the mowvable
contact terminal of a 200-ohm poten-

16
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tiometer, the latter being shunted
across the “A" battery leads.

The plate of the first tube is con-
nected to one side of the stator wind-
ing of the loose-coupler. The other
end of this stator winding is connected
to the tap near the low end of the
second radio-frequency tuning induct-
ance. (The construction of these coils
will he discussed later.) The low side
of this second radio-frequency tuning
inductance or direct-coupled trans-
former is connected to the positive 90-
volt “B” battery terminal.

The secondary winding of the sec-
ond transformer is shunted by a 17-
plate, (.00037 mfd.) variable condens-
er which is used to tune this stage.
The stator plates of this condenser are
conneoted to the grid of the second
radio-frequency amplifier tube, but
they cannot be connected directly to
the grid. The reason for this is, that,
since we are using a direct coupled
radio-frequency transformer to couple
the plate circuit of the first radio-fre-
quency amplifier tube to the input cir-
cuit of the second, we have “B” bat-
tery potential on the secondary winding
as well as on the primary winding,
since there is a metallic connection be-
tween the two.

The primary winding is that portion
of the coil (gf) between the points
(p) and (f) whereas the secondary
embraces the entire winding between
(g) and (f). To contrast this condi-
tion with the usual radio-frequency
transformer it might be well to note
that in the latter case the primary and
secondary windings are separate and

¥
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Rear view of the direct-coupled regenerative r.f. receiver—note the mounting and position of the specially designed r.f. coils

are insulated from each other. There-
fore any plate potential on the prim-
ary coil does not impress a corres-
ponding potential on the secondary
coil.

In the case of this receiver, how-
ever, the plate potential is on the sec-
ondary of the transformer as well as
on the primary and therefore, if we
connected the high side of the second-
arv winding directly to the grid of
the succeeding tube we would 1mpress
a direct current potential of 90 volts
on the grid of that tube and this would
certainly not tend to lengthen the life
of the tube in question. Therefore, a
.5 mfd. fixed condenser is connected
in series with the lead from the stator
plates of the second tuning condenser
(C,) to the grid of the second radio-
irequency amplifier tube, (T,). This
condenser has a capacity of high
enough value to offer a very low re-
sistance to the flow of radio-frequency
currents and at the same time blocks

fa 4 turns
#= 5 turns

aw

Ca-.5MF

off the plate potential which has been
impressed upon the transformer wind-
ing from getting through to the grid
of (T,).

The rotor plates of the second tun-
ing condenser (C,), cannot be con-
nected directly to the negative filament
terminal as it would put “B” hattery
voltage on the filaments of all tubes
and their length of life under these
conditions would be far below normal.
The .00025 mfd. condenser (C,) is
used to block the D.C. from the fila-
ment in this instance.

The 5-megohm resistance between
the grid and negative filament termi-
nals of the second radio-frequency am-
plifier tube (T,) is an essential feature.
The circuit may function without it
and still again it may not. If the tube
sockets used in the construction of the
receiver are of the best material, the
set most likely would refuse to func-
tion due to the high degree of grid
insulation and subsequent lack of op-

40 turns
: AFy

portunity for accumulated electrons to
leak off. You see, a great many of the
electrons passing from the filament to
the plate, within the tube, are inter-
cepted by the grid and they will charge
up on the plate of the condenser (C,)
that is connected to the grid unless
there is a leakage path for them to flow
through. 1f the grid insulation is very
good, they will accumulate to such an
extent that the grid of (T,) will go
iar enough negative to cause the cur-
rent in the plate circuit to become zero.
To use the ordinary expression, the
tube blocks.

With the grid of (T,) held nega-
tive by the charge of electrons on (,,
electrons will cease to tlow from the
filament to the plate of the tube and
no more electrons will accumulate on
the grid. Then, after a short space of
time, the charge accumulated on the
condenser C, will leak off-—since, no
matter how good the insulation, there

(Turn to page 26)
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Circuit diagram of the direct-coupled r.f. regenerative receiver—all the values are given so- that you can use it in constfucting your set
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‘By cAnne (. Granbeck

E IN America, who regard
our country as almost the
birthplace of modern broad-

casting, might very well give attention
to not only rhe present situation in the
South of Europe, but also to the arrest-
ing fact that 32 vears ago Budapest had
a broadcasting service supplying 7000
subscribers with a daily program which
was, for all the world, like a 1925
broadcasting schedule. Dr.
Karl (’lister. profes-
sor of journal
ism at Mu-

nich, re
cently called at
tention to this fact,

now almost forgotten.

Theodor Puskas, a Hunguarian en-
gineer, originated the idea and worked
it up most successfullv. He had in use
600 miles of wire providing direct serv-
ice, independent of the ordinary tele-
phone service; and over these wires
went all the standard broadcasting
which we know today, from bedtime
story to stock exchange and weather
reports!  The subscription price was
10 hellers per dav (about 2 cents), ex-
clusive of the cost of installation. Of
course, headphones alone were possible
then; but on the other hand, there was
noue of the difficulties of tuning in or
charging batteries, etc. The thing was
purely telephonic. of course.

While it lasted it was greatly relished
by the entertainment-loving Hungar-
ns.  The broadcasting organization,
at its height, had 180 emplovees, includ-
ing singers, newspaper men, orators,
etc., but probably because the engineer
was no business man, or hecause the
thing was quite too successiul, Puskas

went bankrupt. Nobody had the ten:-
erity to follow him and the whole idea
sank our of sight. Puskas even sold

time for advertising purposes, a la the
modern broadcasting stations. Re-
printed herewith is a typical broadcast-
ing program enjoyed by the subscribers
in Budapest in the year 1893.

1 speak of this as an introduction to

Members of a well known Italian Club listen-

ing to a presentation of "Tosca” which was

broadcast from Covent Garden, London,
England

the consideration of Southern Euro-
pean radio broadcasting conditions, in
order that we may not think too meanly
of a part of Europe which is far less
up to date in radio than any other at
the present time.

IN SPITE of the fact that Marconi

is an Italian, and that, therefore, the
Itahans might well be at the forefront
of radio, Italy has not progressed very
far. "The Government of Italy has
agreed to grant a hroadcasting conces-
sion to the company called the Unione
Radiofonica Italiana, in which the
British Broadcasting Company of Eng-
land is financially interested. The
broadcaster is to receive two-thirds of
the money collected by the Italian own-
ers of receiving sets, plus an annual
fee from the licensees for hroadcasting
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service. Revenue is also to be obtained
from the broadcasting of advertising
matter, but this is to be shared equally
between the Government and the
broadcasting company. A Marconi Q
type broadcasting transmitter has now
been installed in Rome and it is hoped
that Radio will now be broadcast gen-
erally. Certainly there is sound rea-
son to hope for this in view of the in-
tense love of music by Ital-
lans and of entertain-

ment in general.

The Gov-

ernment’s
arrangement with

the British Broadcast-
ing  Company includes a
condition that within a certain period
broadeasting stations are also to be in-
stalled at Milan and Naples. There are
at the present time only three stations
in laly, two of which are in Rome,
and only one of which has even a call
number.  One of these operates on
3,200-meter wave length (ICD). An
other one operated by (ng. Ranieri
operates on 350 to 450 meters. There
1s another station at Centocello oper-
ating on 2,900 meters. The new
arrangements in Italy are already
stirring up popular interest and much,
no doubt, will be heard from this when
it begins really to function. In Italy,
as well as in other Mediterranean coun-
tries, every town of any size has its
local opera company and the public is
very fond of it. When operatic music
from the great centers like Milan,
Naples and Rome is put on the air,
it 1s certain that music in Europe. will
enjoy an even more distinct advance.
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PEI{HAPS the most striking devel