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Brandes

Listen for the low tones; listen for the
high tones. Suddenly you’ll realize
how much more you hear through a
: Brandes. New rounded fullness 1n
| | the low register—new clarified light-
ness in the high.

It took the Brandes Laboratories two
years to develop this speaker. Two
vears of earnest research which are
l‘, now rewarded by the supreme quality
of their product. And the horn has
grace and simple beauty. Itis antique
bronze in finish—but gold in zone!

The new Brandes Speaker (Type H)

may well be the standard by which all

others can be judged. And this is

merely one way of saying, hear them b
all before you make your choice.

Price $18
\ Slightly more west of the Rockies

> cnd Carxada/ /,

e

Yy

® Copyrighted by C. Brandes, Inc., 1925

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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SIS

electivily

—the most important
function of a radio set

Sensitivity —yes. |
Clarity of tone—surely. {
But selectivity—thatis the truetestof performance.

The extreme selectivity of the Grebe Synchro-
phase has been made possible by the Binocular
Coils which, because they have no field, are un-

Binocular . , ;

Coils affected by impulses from undesired stations. They
keep the set automatically balanced against such
interference.

These Binocular Coils are exclusively Grebe, as
- are also the

Grebe S-L-F (straightline frequency) Condensers
and Grebe Volume Control which are outstand-
ing features of the Synchrophase.

Ask your dealer to demonstrate these
features or write us

)“‘]’_\ A H. Grebe & Co., Inc.,Van Wyck Blvd,, RichmondHill, N.Y.

Western Branch:. 442 So. San Pedro St., Los Angeles, Cal.

e, This Company owns and oper-
j \ RE ates stations WAHG, WBOQ;
\ also mobile and marine low-
wave re-broadcasting stations.

5 ¢ ] igi % [LT’L‘;@! L 7

= TRADE ™ ARK ~

W 1 +h - {

* The. true. worth ofa
- machine lies not in it:
appearance but in
ex:forreg’;egg

W \». LR gl e i
S ~ \}:_\ b e '; )“;;a'__ . e, .':'.;'-’
h e >l

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY
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PAGES WITH

THE EDITOR

The Wireless Age to Be Combined with
POPULAR RADIO

BecINNING with the September num-
ber—published August 20—the oldest
and one of the best and most widely
known radio magazines in the world,
The Wireless Age, will be consolidated
with PoruLar Rabpio.

* * *

THE consolidation marks the most
important single advance that PoruLar
Rapio has yet made in the publishing
field, and establishes this combined maga-
zine as the oldest, as it has been the most
authoritative radio periodical, and one of
the most widely circulated radio monthly
magazines in the world.

* % *

To the strength of PorurLar Rapbro
will now be added the editorial resources
of The Wireless Age—including not
merely such material considerations as
valuable contributions and a large list of
subscribers, but also long established con-
tacts with the world of science—contacts
to which the successful career of The
Wireless Age has heen largely due. These
assets now merge with this magazine.

* * *

Tris consolidation, however, will not
otherwise alter the editorial policy of
PoruLar Rabpio, nor affect the absolute
independence of action that has marked
this magazine from its beginning.

* * *

The Wireless Age, the pioneer maga-
zine in the radio field, was established in
1911 under the name of Marconigraph
by the Marconi. Wireless Telegraph Com-
pany of America. One year later the
name of the magazine was changed to

The Wireless Age.
* * *

From 1911 to 1923 The Wireless Age
was edited by J. Andrew White, who
built up the publication from a 16-page
pamphlet to a 100-page magazine. Dur-

ing that period it has recorded every
activity in the radio field, from the origi-
nal Marconi experiments across the At-
lantic and the pioneer wireless installa-
tion on shipboard to amateur activities
everywhere. In recent years it has fea-
tured predominantly the broadcasting
phase of radio, and it was to devote him-
self to this that its editor, Mr. White,
gave up his editorial duties. Today Mr.
\White 1s perhaps the most popular sports
announcer in the country.

* * *

WHEN the Marconi Wireless Com-
pany of America was taken over by the
Radio Corporation of America in 1919,
the publication of The Wireless Age was
in turn taken over by The Wireless Press,
[nc., a subsidiary company of the Radio
Corporation of America. This sub-
sidiary company was headed by General
James G. Harbord, President of the
Radio Corporation of America.

* * *

As the Radio Corporation of America
has grown and its activities vastly devel-
oped, it finally reached the point where
it concluded that it should concentrate in
its highly specialized sphere and to dis-
pose of 1ts magazine interests entirely.
So after careful consideration, the direc-
tors of The Wireless Press, Inc., selected
PoruLAR Kapio as the magazine that is
best equipped to fulfill the obligations of
The Wireless Age to its friends and
readers.

* * *

WITH the next issue, therefore, this

magazine will greet its largely increased -

army of subscribers and readers under
the title of :
PoruLAR RapIO
with ‘which is combined
The Wireless Age
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The $1.50 Ducon—

and no antenna!

A small Ducon screwed into a light socket—or
a cumbersome, unsightly aerial? Surely a Ducon!
It’s so inexpensive—s0O €asy tO use—sO sure in its
results.

Take home a Ducon today—and hear tonight’s
best programs!

The Ducon is sold by all reliable dealers.  Try one
for five days. If it is not thoroughly satisfactory, your
money will be refunded.

Dubilier

CONDENSER AND RADIO CORPORATIO

All apparatus advertised in this magazine has been tested and approved by PoruLar Rapio LABORATORY
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PAGES WITH THE EDITOR
(Continued from page 4)

Sk WiLiam  DBrace, who contributes to
this number of PoruLar Rabpio the first of a
series of articles on the atom, is not only one
of the most distinguished scientists in the
world, but one who is peculiarly gifted in the
art of presenting scientific information in terms
that the layman can easily understand. As
evidence, turn to page 159,

* * *

The exclusive American serial rights of
this secries of articles have been obtained by
PoruLar Rapio by special arrangement with
The Nlustrated London News, in whose name
the copyright on the drawings has been re-
served.

* x *

“IN your feature [7hat Set Shall | Buy?
in the June issue, you give the cost of our
Model 20 Receiver as $100 ‘complete,’ ” writes
Mr. F. W, Kulicke of the Atwater-Kent Man-
ufacturing Co. of Philadelphia. “On account
of this,” he continues, “one of our dealers in
Fitchburg writes that one of his customers
refuses to pay because he thinks that the
$100 includes complete equipment for install-
ing. . . . In order to avoid similar misun-
derstandings, we suggest that vou give the
price of $100 as being ‘less equipment.””

* *

THE suggestion is hereby adopted and car-
ried into effect. In some unexplained way
the phrase “less equipment” was omitted from
the price as published in our June issue—
with resultant complications.

* * *

IN the July number of PorurLar Rapio ap-
peared a short item, “Radio Interference from
Clouds of Steam.” It has elicited an inter-
esting commentary by Mr. A. Neal of Pando,
Colo., who writes:

* * *

“SoME years ago, in a railroad station where
[ was located, a string of several telegraph
wires passed diagonally across and over the
main track less than fifty feet from the office
end of the depot. You -are no doubt familiar
with a telegraph switchboard; a ground strap
is located across the tops of the wire straps
and separated from them by only about the
thickness of a piece of heavy writing paper.
This is a lightning protection for the instru-
ments.

* * *

“OccasionaLLy I noticed that a heavy freight
locomotive, passing under these wires and
working hard, caused a stream of static to
jump across the gap between the ground and
wire straps; it continued during the time the
smokestack was directly and nearly directly
under the wires and sounded like a miniature
machine gun in action.

* * *

“AT the time I attributed this action to some
freak condition of the atmosphere. Now I
am wondering if it was not caused by ex-
cessive moisture in the exhausted steam. Be-
cause of condensed steam in the cylinders a
locomotive sometimes exhausts quantities of

Aol

very small drops of water, drops so small that
the soot-laden stains they leave on everything
that gets in the way are about the size of a
pin-head.

* * *

“More recently in an office where the wires
(including a dispatcher’s telephone circuit)
were brought to the office in a cable about the
tracks, I noticed that an engine standing or
passing under this cable while ‘popping off,
that is, while steam was escaping through the
safety valve, produced a peculiar interference
in the phone; it sounded something like a series
of two-toned vibrations. Steam escaping
through a safety valve generally does so with

-an unpleasant intermittent movement; ‘popping

off’ gives a very good idea of the sound.
* * *

“I MENTIONED this action of the phone to
the train dispatcher one day, and he told me
that sometimes he knew from noises in his
phone, when a train was passing a certain
point where the wires crossed over the track
between two ce*rtain stations of his district.

* *

“PrrHAPS other readers of PorurLar Rabpio,
located in railroad offices, particularly those
that use telephones, have noticed interference
from passing trains.”

* * *

WHEN the feature “l100 Best Hook-ups,”
which ran serially in PoruLAr Rabio last year,
was revised and brought up to date for publi-

cation in its entirety in the July issue—in -

response to the demands of our readers—it
bore the somewhat modified title of “101 Best
FHook-ups.”
x ok ok
IT was not until the July number had gone to
press that the Editor was informed that a year

preceding, Mr. M. B. Sleeper, the well-known -

radio expert, had published an excellent pam-
phlet under the title “101 Receiving Circuits.”
* k%

Tuaatr PopuLar Rapio should have selected
the specific number “101” without knowledge of
Mr. Sleeper’s use of the same numeral, was
entirely a co.ncidence. But as Mr. Sleeper is
shortly to publish a revised edition of ,his pam-
phlet, the Editor is glad of the opportunity to
credit Mr. Sleeper with the prior use of the
numeral “101”—and to extend to our readers
Mr. Sleeper’s assurance that the new edition
will be better than the old one!

* % %

IN the next issue Mr. John V. L. Hogan

will contribute a timely article on “How to
Improve Broadcast Reception”—written for the

specific purpose of advising the broadcast lis- |

tener.
[ §

{

Edifor, PoruLAR Rabio
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PREFERRED

r— - IT 1s no accident that more Eveready
%vzn?sngggAv Radio Batteries are purchased by the
A .M. . . . .
Eostern §iandard Time radio public than any other radio batteries.

Such complete and voluntary endorse-

C'Eveready Gmup]_’,‘? ment can lead to but one conclusion—for
Broadcast through best reception and longest life, Eveready
gml‘gg;‘ge Radio Batteries lead the field.

Boston 1
iy - You can prove this for yourself by

Buffalo hooking Eveready Radio Batteries to
Pittsburgh h .
Cleveland your set. You will find that they deliver

Cincinnatl :
Detroit a steady, vigorous stream of power that

(il lasts longer. It is Eveready economy
Duvenport that has created such an overwhelming
preference for Evereadys. There is an
Eveready dealer nearby.

Manufactured and guaranteed by

! NATIONAL CARBON COMPANY, Inc.
gzﬁ"f:gg’z New York San Francisco
Ignitor Canadian National Carbon Co., Limited
‘A’" Battery Toronto, Ontario
The
proven
dry cell
for all
radio
dry cell
tubes

i e Radio Batteries

-they last longer

COLUMBIA
IGNITOR !
DRy CELY ’
RADIO.?:NIHON

H A
GENERAL pURPOSE®

INSPECTED
f TESTED
RELIABLE

No. 772
45-volt
Large
Vertical
Price

$3.75

\

No. 767
45-volt
Large
Horizontal
Price
$3.75
With
variable
taps

All apparatus advertised in this magazine has been lested and approved by POPULAR RADIO LABORATORY
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Banish Isolation [{/§ & SSE_
Jrom Vacation prealittliCh

CUNNING H AM il
4 15"70“-#\}"’1 188 PA.,NT‘D

. . . . TYPEC 295
RANSLATE a mid summer night's dream, a fairy fan- PATenTED
tasy, o the gay reality of dance—of song—of haunting
melody.
In the back-country, among the towering, snow-capped peaks,
over the placid summer sea, the ether is a-thrill with those same d
magic impulses that soar and dip above the city’s crowded streets. Since 1915—
I'or real summer enjoyment you cannot do without radio. Tor _
full enjoyment of radio you cannot do without Cunningham '
Radio Tubes. Standard for
All Sets
]
[ 4 2 L)
. % Tyees C301A, C300, C299, g
' o
7 L C C11, C12.
P
In the Orange and Blue
HIOME OFFICE: Carton.
CHICAGO 182 Second Strect, SAN FRANCISCO NEW YORK -
PATENT NOTICE: Cunningham Tubes are covered by patents dated 2-18-12, 12-30-18, |
10-28-17, 10-23-17, and others izsued and pending. 1. S

All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABGRATORY
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PoPULAR RADIO is a medium of expression
of the skill of the radio amateur
“I rcad PorurLar Rapio often and with great cnjoyment. I

find it an cxcellent expression of the ingenuity and skill of the
amateurs who have done so much to advance the radio art.”

B (ecaren o

CUHIEF CONSULTING ENGINEER,
RADIO CORPORATION OF AMERICA

WwwWw americanradiohicetorvy com


www.americanradiohistory.com

i SN AT W < F

From a photograph madce for PorurLar Rabio

An Unusual Automobile “Extension” for
Broadcasting

TuE wuse of the short-wave transmitter installed on an automobile for
relaying events in the field back to the main broadcasting station for
ultimate re-transimission on a regular wavelength is a feature that will do
nmach to extend the facilities for broadcasting. In this picture, Mr. Al
Grebe is shown demonstrating such an installation to the engineering staff

of PoruLar Rapio. (See page 130.)

M=~ O
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Riding to Riches by Radio

PARrRT I

Stock in some radio enterprises is sound and is destined to increase in
value; stock in other radio concerns is worthless. As a part of its service
to its readers, PopULAR RADIO points out, in this series of two articles,
what the difference between the two really is—and how to find it
before you invest. The author of this article is neither an investment
expert nor a radio shark. He is merely an inquiring reporter th a com-
paratively new ficld. And as such he desires to hold up a not too solemn -
finger for the benefit of those who have wnot provided themselves with facts.

By RALPH E. RENAUD

-IN all the past twelve thousand years
of civilization, commercially consid-
ered, there has been nothing quite so
startling as the growth of the radio in-
-dustry. ‘

Five years ago radio telephony, as it is
“understood today, wasn't a business at all.
It was a mere scientific prospectus.

Last year radio concerns took in a mil-
_lion dollars a day.

Late in 1920 Westinghouse erected a
broadcasting station. Since then the yearly
figures of sales growth read like an ex-
ercise in geometrical progression: 1920,

- $2,000,000; 1921, $5,000.000 ; 1922, $60.-
000,000 ; 1923, $120,000.000 ; 1924, $350,-
000,000. Nothing like that had ever been
heard of before. It made the statisticians
gasp. The motor industry, now the first
in the United States, turned over $3,168,-
588,146 last year and hatched out 3,617,
602 cars. But it had been incubating
thirty years. Moving pictures also reeled
off their profits into astronomical figures,

99

but the days of the infant nickelodeon in-
dustry were long ago. Within the life of
a good, healthy lawsuit radio has become
the world’s foremost indoor sport. And
in its present mood, be it at Boyle’s Thirty
Acres, Coogan's Bluff, or fishing for DX
right beside the old fireside, the world
will pay anything for its sport.

Just what is the commodity for which
all this money is being turned loose? In
essence it is energy in the smallest con-
ceivable quantities, electromagnetic waves
so weak they have to be measured by the
microampere. If all the energy picked up
last night Dy all the receiving sets of the
world were concentrated into a single im-
pulse. it wouldn't drive an electric loco-
motive from the Pennsylvania Terminal
to Manhattan Transfer. It wouldn’t even
start it.

Yet the United States alone paid a mil-
lion dollars a day for its share of that in-
finitesimal fly-power !

By the time we began to put up our

wwWwW americanradiohistorv com
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new calendars radio sales had already
doubled those of kodak and sporting
goods. The industry had nudged into a
position beside shipbuilding, chemicals
and leather. Naturally the inevitable con-
sequences of such increase had not es-
caped the attention of the public. And,
lest this introduction to a discussion of
radio stocks be dismissed as a roseate
come-on, let us add right here that the
public has not escaped the consequences.

‘The first radio stocks lay fallow on the
market. A few discerning souls who had
sense enough to buv the right ones are
now commuting in airplanes. Then a
prize fight, with its clanging gong of des-
tiny, was broadcast, and sets, home-made
or shop-sold, began to invade the hitherto
sacred privacy of the American home.
Every other set-owner whispered to him-
self, “Say, this is going to be good! There
ought to be money in this!” He repeated
it, more confidently to his friends and
neighbors. It was perfectly apparent that
to the manufacturers the receiving set was
proving an Aladdin’s lamp. Pretty soon
there were thousands who wanted to horn
in on the profits,

The tom-toms were already beating for
them. The witch-doctors had begun the
ghost-dance and the snake-oil was bottled.
About two years ago radio stocks blos-
somed like dandelions after a spring rain.
Then they began to act very much as the
airplane stocks are acting today. In other
words, they started to airplane. Paper mil-
lions in stocks were floated, some good,
mostly bad. In much of the literature
there was the rankest sort of misrepre-
sentation or, what amounts to the same
thing, unwarranted enthusiasm. The ma-
jority of the hundred or so radio com-
panies which have offered stock to the
public in the past few years have not only
retired from business but are so poorly
(or well) remembered that there is no
bid for their stocks.

Spurlos versenkt!

Still, it is quite possible to find radio
and affiliated stocks. It would not be
overstating the case to sav the woods are

full of them. There are now approxi-
mately fifty-one radio, communication,
and electrical equipment stocks which
would be recognized with varying degrees
of cordiality by a respectable broker.
These range from the patrician General
Electric, batting around 300, to Jones
Manufacturing, at a dollar and a quarter.

Of the actual radio stocks, there are not
more than a dozen listed, only one (Radio
Corporation of America) being listed on
the Stock Exchange. The unlisted market
offers another dozen or so which can’t or
won't meet the listing requirements. These
are the “over the counter stocks.” Be-
yond and outside even the unlisted market
a not too vigorous search will uncover ad-
ditional alleged radio stocks. It is there
that the bargains can be picked up for
twenty-five or thirty cents. But even
Woolworth isn’t dealing in these.

The head of the financial department of
a great New York newspaper tells me that
in his opinion there are only about six of
the strictly radio stocks which can justly
be called good Probably less than this
number have real investment merit. As
he phrased it, “The others. are either a
tremendous speculation or rank swindles.”
Perhaps, after we examine the patent
situation, as we shall, we may conclude
he is an optlmlst at that

What, then, is the matter with the rad10
stocks? All have beautifully engraved
certificates, and most have acquired pleas-
ant salesmen who do not hesitate to say
a few kind and tactful words about them.
To find at least part of the answer, sup-
pose we select a few of the companies
and scrutinize them a little more closely
than their salesmen would care to do.

Exhibit A must be exhumed from the-

graveyard of radio flops—companies, so
to speak, which have passed into the great
beyond where there are no margins or
giving of margins. But it was a whiz-
bang of a little concern while it lasted.
It had a name which strongly suggested
the General Electric Company. But the
resemblanee ended with the nomenclature.
There were also some honored names

wwWwW americanradiohistorv com
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WHAT MAKES RADIO STOCKS DECLINE?

Before you inwvest, read this article and find out
where the real values are—and how to discover

Brown Bros.

among the Board of Directors—sons of
presidents, and things like that. Dut it is
only fair to add that a number of these
resigned as soon as they heard thev were
elected, and others withdrew while the
going was good.

Never at any time in its career did the
corporation have any capital whatsoever.
But it promptly broke out into a capital
stock issue of $5,000.000 worth of shares
—150.000 shares of 8 percent preferred
stock at a par value of $10 and 3,500.000
shares of common' at a dollar. As stated,
the company had no capital, as none of the

them.

amateur financiers who organized it really
yearned to put any money into it. But it
would be unjust to say it had no assets.
It possessed two ringing slogans, “Strike
While the Iron is Hot,” and “Ride to
Riches with Radio.”

At an early stage of the proceedings
a George Randolph Chesterish promoter,
well upholstered in the customary fur
coat, arrived on the scene like a fairy
godmother, informed all and several to
quit worrving, and announced that he
proposed to take over the entire direction
of affairs. The hvpnotized officers seem

wwWwW americanradiohistorv com


www.americanradiohistory.com

102 POPULAR RADIO

to have let him get away with it. There-
upon it was broadeast that negotiations
were under way to market the whole
manufacturing output of several going
concerns.  They put it just that way, oh,
so cagily '—"“negotiations were under
way.”  But somebody neglected to sign
any contracts. The sales catalog showed
impressive  half-tones of factories at
Woodside, N. J., Newark, N. J., and
Kearney, N. J. The catalog did not
assert outright that these busy factories
were the property of the corporation.
Neither did it state the truth that the only
connection between corporation and fac-
tories was an occasional small order. DBut
the general mmpression left on the reader
was to the effect that these pictured fac-
tories were merely small Jersey samples
of numberless thriving plants controlled
by the company throughout North Ameri-
ca and contiguous territory.

The catalog said, nay, it almost sang,
that :

“This corporation
Manufactures its own goods.
Assembles its own parts.
Retails direct to the public.
Wholesales direct to the jobber.
Eliminates the middleman.
Sells -for cash in advance only.
Has no funded debt.
Has no notes, no bonds outstanding.
11as no dead assects.
Can therefore realize practically every-
thing instantaneously for cash.”

At the time the public was thus invited
to “Ride to Riches with Radio” this com-
pany had manufactured nothing, assem-
bled virtually nothing, and sold nothing.
It had become nothing but a scheme to
peddle stock. Of course, they didn’t do
it quite so successfully as Jimmy Elliott,
of Phonofilm fame, and his high-powered
band of diplomaed go-getters. They had
no picture of President Coolidge to aid
them. But they did very well—so well,
indeed, that in a little while the entire
Board of Directors decided to “Strike
\While the Iron is Hot” and quit, leaving
the promoter-sales-manager in charge of
a company without officers, a sales or-
canization and a flossy name. The stock-

holders, of course, were left clutching the
bag. As a matter of fact, it is of record
in this case that long after an agreement
had been made under pressure to cease all
stock sales, the sales of stock nevertheless
continued. But let us leave Exhibit A
before we get tangled in the ramifications
of grand larceny,

The second case, or, if you like, Ex-
hibit B, falls into a different category. It
is dryer reading and requires the ability
to draw commonsense conclusions from
clementary figuses—a faculty which few
purchasers of stock seem to have devel-
oped. This company also has some well-
known names back of it and is listed at
present on the Curb, where many good
little stocks go the minute they are weaned.

The Dalance sheet filed with the Curb
last September shows:

ASSETS
Cash on hand, or subject to our with-
drawal o oo Lo o ool $38,000.00
Accounts receivable ... ... .. ..., . ... 25,000.00
Advances to subsidiary companies...... 12,000.00

Patents ... ... . .
Investments
Stock in subsidiary companies
(without goodwill valuation).......
Tools, drawings, patterns (estimated)..

38,352.06
50,000.00

$1,413,352.06

LIABILITIES

Accounts payable
(Accrued organization expenses)...
Capital stock :
(Authorized 250,000 shares, no par
value) ..ot i,

$5,000.00

1,408,352.700
$1,413,352.06

Particular attention is hereby directed
to that item of “Patents” set down as
$1,250,000.00. There really are some
patents, beside an Armstrong license, con-
sisting of several radio and automotive
devices. No one can say they are not
worth that much and anybody can say
they are. But that item is certainly called
on to do a man-sized job of balancing.

Incidentally, the factory of this concern.

turned out, on investigation, to occupy a
space of 100 by 100 feet in 2 West Side
loft building. Admission was refused.
Apparently there were about twenty peo-
ple at work. The set produced is said
to be a good one,

Now then, let us look at another bal-
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Ratctio Corparation of America

PROPERTY VALUES PLUS MONOPOLY RIGHTS AFFECT STOCK ITOLDINGS

The value of holdings in the Radio Corporation of America parily rests upon its
monopoly of transatiantic comnercial radio comunnunication, backed by costly equip-

ment.

ance sheet issued by the same concern
and submitted to the public. This one is
prefaced by an inconspicuous note and is
as follows:

ASSETS

After giving cffect to present financing
Cash on hand o $591,184.91
Accounts receivable.............. 1,960.94

Inventories .. .................... 22,840.19
Tool equipmert .................. 24,520.03
Furniture and fixtures. ......... .. 162.00
Patents, development and patent rights. 920,630.28
Deferred charges ....... el g, g 1,870.00
Organization expenses ................ 9,000.00

Total (ASSeta« 1 wassasibal 5He dwina s $1,572,168.35

Ihis piciure shows sonme of the radio towers on ils Long Island plant.

LIABILITIES

Accounts pavable and trade accept

ANCESY gy aPma A Mre: ¥ i 'n b '’ ghobwn redimci s $9,66R%.35

1,562,500.00
$1,572,168.35

If this balance sheet be compared with
the first the patent item seems to have
shrunk, due, no doubt, to the lapse of time
—and the item of cash on hand to have
swelled enormously, from $38000, as a
matter of fact, to $591,184.91. But there
is no real discrepancy. The little note at
the beginning of the second statement,
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“After giving effect to present financing,”
explains everything. You see, the cash
is only on hand “after giving effect to
present financing,” or, to put it a bit more
crudely, when the stock is sold.
Sometimes these unobtrusive prefatory
notes are overlooked by hurried investors,
though they are indulged in Dby the
Street’s “best people.””  Incidentally, the
stock of this concern at this writing is
worth approximately a fifth of what it
was offered for—or rather, it is quoted
for a fifth of what it was offered for.
The third case shows what may happen
to holders of a premier radio stock, ad-
nittedly sound, who fail to watch their
step. . There are two villains to this piece
—AIr. Ginsherg and Mr. Hassenpfeffer,
let us call them, chiefly because these ap-
pellations are so unlike their own names.
At the time Radio Corporation of Ameri-
ca changed its capital stock structure,
and offered one share of the new A stock
for every five shares of the original issue,
AMr. Ginsberg, having procured a list of
R. C. AL stockholders, conceived a bril-
liant idea. 1le circularized all these peo-

De Forest Radio Co.

POPULAR RADIO

ple, offering to act as their agent for pur-
poses of transfer and hinting at some four
times their present return on the stock.
His plan was a simple one. He proposed
to put up each share as margin, thus pur-
chasing additional shares, and gamble on
the stock going up, which it did, furiously.

But our Mr. Ginsberg, unfortunately,
was not like Casar's wife. In fact, his
reputation was so little above suspicion
that legitimate brokers could scent him
from afar. So it was necessary for Mr.
Ginsberg to transact his business with a
broker of standing similar to his own, a
Mr. Hassenpfeffer, already mentioned as
among those present. The Ginsberg cir-
cular appeal had brought out a consider-
able amount of the stock which he de-
posited with Mr. Hassenpfeffer, directing
the latter to proceed as outlined above and
incidentally slipping to the extent of plac-
ing all the stock in his own name.

Now Mr. Hassenpfeffer believed he had
inside information about R. C. A. He
decided to gamble for a drop in the bucket-
shop, as it were, and promptly sold the
stock at the market. Meanwhile the stock

MANY STOCK VALUES REST ON PATENT RIGHTS
On the radio inventions of Dr. Lee de Forest (at the left) extensive industrial

properties have been built.

But the value of the stock in them is dependent upon

certain patent rights that are in litigation.

www americanradiohistory com



www.americanradiohistory.com

RIDING 1O RICHES BY RADIO 105

R, e
KNadel o Her ert

AN INVENTOR WHOSE PATENTS HAVE INVOLVED LEGAL COM-
PLICATIONS THAT BEAR UPON STOCK VALUES
Dr. Marins C. A. Latowr (scated), a noted French ingentor. after assigning various
patent rights and licenses (o radw corporations, became enagayed n 1itigation when
it developed that the Hazeltine Corporation had bougl:t control of the Latour
Corporation,

continned to rise steadily, and Mr. Gins-
herg, the optimist, cheerfully licked his
tips.  When the market price had ~ky-
rocketed to an altitude at which he Telt he
could no longer afford to wait he called on
Mr. Hassenpfeffer for his prohts. Mr.
Hassenpfeffer blandly informed him that
there weren't any, adding as an after-
thought, that there wasn't even any stock,
Well, well! You can readily imagine how
embarrassing  this proved to poor Mr,
Ginsherg.  The merest prod of the toe
revealed that Mr. Hassenpfetfer was fi-
nancially flat on his back, and Mr. Gins-
herg's clients were clamoring for a settle-
ment.

To one of these, whose loss was a small
matter of $4.000 and whose real name isn’t
Mrs. Gull, he wrote consolingly, thus:

“Dear Mrs. Gull:

“The house with which we were carrying
radio stock has not rendered us an accounting
vet, and it scems as if thev are in some sort
of difficulty and we are trying to adjust these

matters in order to get the money coming to
vou from the sale of the stock,

“We have taken the matter up with the
authorit'es here who have worked with us on
this account and expect to have results after
Thursday, the day on which the matter comes
up for discussion.

“Will vou kindly have a little patience until
that time?

“Very truly vours,

“S. 1., Y. GiNsBera.”

There was a certain modicum of truth
in this letter.  The house with which Mr.
Ginsherg was carrving the stock was, be-
vond a doubt, “in some sort of difficulty.”
And he had indeed taken the matter up
with the authorities, or ©ice versa, as the
case may be. Ile has heen compelled by
subpeena  from the Attorney General's
office to appear and show cause why he
should not be prosecuted under the Mar-
tin Act. Will the stockholders get their
moneyv back? . Yes, we have no ba-
nanas.

These examples explain the vicissitudes
of particular stocks. But to explain what
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has happened to all the radio stocks, with-
out exception, the state of the industry
itself must be examined.

In many ways last vear radio was under
forced draught. It was a political® vear,
and politics called on the art of broad-.
casting for the first time. Many people
believed that it was necessary to own a
recetving set to follow the campaign prop-
erlv. Then came the Democratic conven-
tion in Madison Square Garden, with its
thrilling story of embattled giants and
howling mobs vibrating day and night
across the cther for almost three weeks.
The stentorian lungs of Governor Bran-
don booming into the microphone that
“Ala-baaaaam-a casts twenty-four votes
tor Oscar W. Underwood ! did a million
times more to advertise radio than all its
paid press agents. The public went mad-
dog on radio and remained so up to and
mcluding December 25,

Then the overburdened Christmas tree
hroke down,

It must have heen apparent to all who
read the advertisements in the daily pa-
pers during the past six months that some-
thing untoward was happening in the radio
industry. Evidence accumulated showing
that a good many of the twenty-one hun-

dred manufacturers were in trouble, De-
partment stores burst into a rash of
double-page announcements that they

were prepared to sell standard sets for
half price. Prices were slashed every-
where, in one way or another. General
[arbord, at the last meeting of the Radio
Corporation stockholders, estimated that
325,000 receiving sets had been thrown
on the market.

So, 1t is clear today that radio is suf-
fering from colic—too many green apples.
The industry, stimulated by the fiercest
production rivalry of record, turned out
a bumper crop of receiving sets. The
public was asked to eat them green. And
the public process of digestion simply

POPUILLAR RADIO

broke down. This painful reaction oc-
curred just when radio was experiencing
its natural seasonal decline, unchecked
this year Dy the stimulating tonic of poli-
tics.  For it is only wisdom to admit that
interest in radio is as seasonal as it is in
motoring or golf.

The stock market is a prosaic place,
but all these conditions were promptly re-
flected therein. The stock market has a
way of being intolerably prompt. Radio
stocks began to slide rapidly down hill.
[n many cases, of course, it was merely a
case of water secking its own level. Specu-
lators operating among the radios on mar-
gin were wiped out like so many chalk
marks. It is said that at the time the slide
began there had been at least one share
of radio stock sold for every receiving
set used in the United States. That
would mean about 3,000,000 shares. Dur-
ing the period of inflation the increase
had Deen extraordinary, in one case a gain
of 400 percent. But proportionate to the
time involved the drop was even more
impressive. One stock lost 80 percent.

Julius G. Berens, in a compilation of
twenty radio stocks, showed that the dif-
ference between the high of 1925 and the
low toward the end of May was something
like $82,775.000 out of a total market
value of $179,664,000.

Yet it isn’t all unhealthy, this process of
deflation.  Applied to the radio industry
as a whole, and especially to its mirror in
the stock market, these timely reducing
exercises will develop a sounder and less
flabby body. Only the fittest in the field
will survive. The “gyps” will be pinched
out. There will be bankruptcies, liquida-
tion and receiverships. This is painful
to all concerned. But perhaps the most
excruciating, because undeserved agony,
will be experienced by those who have
never learned to distinguish between an
investment and a contribution to charity

But how does one learn?

The next installment of this article will tell how to distin-
guish between good radio stocks and poor ones. It will appear
i PoruLar Rapio next month—September.
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FIOW THEF MOVING INMAGE

VPPEARS ON THE SCREEN

The pictures projected wpon the screen by the “teloramaphone,” in their presont carly
state o) decelopment, show figures in silhouette only.

“Motion Pictures” by Ether Waves

The home radie movie has arrived. We have now reason to hope that we
will eventually sit at home and watch the world series exactly as it 1s

plaved and hear the umpire and the crowd at the same time.

People in

the most isolated sections of the country will attend distant Fourth of
July celebrations, or perhaps, the next presidential inauguration by radio.

and sce and hear more of it than if t

hey were in the crowd in front of

the spuaker’s stand.”—C. Fraxcrs JENKINS.

By CITARLES ALLEN HERNDONX

OMING events cast their shadowes
]n‘f()n'.”

As this is written, 1 have just come
from a shadow-show in the Washington
«uburban home of C. Francis Jenkins.

The figure that produced the shadows
was on a motion picture Hlm heing pro-
jected in the inventor's laboratory in
Washington. Tt was separated from the
wereen hy six miles of city and suburban
streets and houses.

While the little crowd of
and friends watched a small screen which
formed a panel in the receiving sct. there
suddenly appeared on it the silhouetted
figure of a girl. There was no scenery.
The details of the dancing figure were
not shown. But the shadow-like figure
moved—it danced. And thase who were
present seemed to realize that. simple
silhouctte though it was, it was really

neighbors

dancing at the wedding of the motion
pictures with radio.

When vou think of the great super-
feature motion picture play with its thou-
cand~ of actors, its elaborate sets and its
faithful reproduction of infinite minute
details, this simple silhouette of a lone
dancer may seem disappointingly crude.
But even the wonderful motion picture
industry had its crude heginnings.

In fact, the first feature film (which
was presented to the public at Richmond,
Ind., in 183, and projected from the
first machine of the tvpe now in general
use throughout the world) also merely
depicted a solitary dancer. That dancer
of 1834 was probably directly respon-
sible for the subject of the radio movie
of 1025; for the inventor who made that
first machine and gave that first motion
picture performance was this same C.

107
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I'rancis Jenkins, who has now married
the movie to radio.

Ever since then, he has devoted much
of his tiume to inventing improvements on
motion picture apparatus, including a
slow-motion picture camera which takes
4,000 pictures a second. When the radio
came 1in, however, he turned enthusias-
tically to the problem of sending and re-
ceiving pictures by wireless. He worked
out the only svstem so far devised for
sending typewritten and other matter and
receiving similar messages on the same
machine at the same time and also the
only system of sending radio pictures
from a flat surface to a flat surface.

From a photograph made for POPULAR Rapro

POPULAR RADIO

But ever since Mr. Jenkins succeeded
in sending such still pictures in this coun-
try, or since M. Edouard Belin in France
or Prof. Arthur Korn in Germany per-
formed similar experiments abroad, im-
aginative persons have confidently pre-
dicted that some day motion pictures
would be sent by radio. As the motion
picture is just a series of still pictures
showing successive phases of action, it
did not take much mental daring to make
the forecast. The prophets were, how-
ever, rather vague as to just when this
newest wonder would start or just how
it could be brought about.

It 1s easier said than done. In order to

THE TFIRST MOTION PICTURE MACHINE .
This machine—operated by its inventor, C. I, Jenkins— uses standard motion picture

filis.

The changing pictures on the film are imaged on the flat surface of the large

Plano-convex lens at the right, which is held in place in the screen by four pieces of

wood.

The lens which proiects these pictures onto the larger lens is the lower one

of the tro small cylinders directly in front of the inventor,
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obtain the illusion of motion in a motion
picture at least sixteen complete pictures
must be projected every second. In order
to send one complete still picture giving
fine details by radio, it requires about six
minutes by the best system now in use.

Six minutes seems short when you re-
member that the radio picture is knocked
down, as it were, and then built up piece
by picce at the receiving station. The
lights and shades which make up the
photograph must be translated into vari-
ations in an electric current, which in
turn must be translated back again into
lights and shades which make up the re-
production at the receiving end.

All systems of sending pictures by
wire or wireless are based on the photo-

:

From a photograph made for PoruLAR RADIO

BY ETHER WAVES 109
electric or light sensitive cell. That is,
certain substances used in these cells
have the peculiar property of permitting
current to flow through them more read-
ily when they are illuminated than when
they are in the dark. They act as electric
valves. By simply varying the amount
of light that reaches them, the current
passing through them can be varied cor-
respondingly.

In the Jenkins apparatus for sending
still pictures, for instance, the picture is
placed in an ordinary stereopticon or
magic lantern and its image is projected
across the room so that one tiny corner
of it strikes a hole in a box in which there
is a thallium sulphide cell. If that tiny
corner happens to be a shaded portion

THE LATEST PRISMATIC DISC

The source of light is located in the round black box. This light is projected in sic-
cession by cach lens located in the small openings around the periphery of the wheel
onto a small motion picture screen. As the lenses votate, each draws a line of light
across the screen, but as the circular prism behind the lenses is constantly changing
the angle between its faces, each line 1s drawn just under the last one witil the pic-

lure is complete.

Thus, for each revolution of the prismatic wheel one picture s

placed upon the scrcen and as _the disc rotates at a speed of 900 times each minute
there are fifteen pictures a second produced on the screen.
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From a picture made for PopuLar Rapio

POPUILAR

RADIO

THE RADIO UNITS FOR THE MOVING PICTURE TRANSMITTER

The inventor has his hand placed on the small square box that contains the light-
sensitive cell which converts the pictures into electrical impulses for transmission

by radio.

This, when attached to the apparatus shown on page 108, will transmit

moving picture films and when used in conjunction with the apparatus on page 112
will transmit pictures of living subjects.

of the picture, only a weak current can
pass through the cell. If that little piece
of the image represents a light part of
the picture, a strong current is permitted
to pass through the cell.

In order to send a picture, each part
of it must be brought in front of the light
cell, so that the variations in its lights
and shades will produce corresponding
variations in the current which pass on
to the broadcasting apparatus and are
picked up at the receiving station. At
the receiving station, the variations in
the radio waves produce variations in the
light of an electric lamp.

The chief feature which distinguishes
the Jenkins method of transmitting pic-
tures from other methods is in the way
these changes in the light are distributed
on the photographic plate at the receiving

end and the way the image of the original

is brought piece by piece in front of the
light sensitive cell at the sending end.

This is done by an ingenious arrange-
ment of moving glass discs.

At the sending end a set of these discs
is placed between the projecting lantern
and the hox containing the light sensitive
cell. The edges of these discs are of
varying thickness so that each part of the
circumference of the discs acts as a
different prism to bend at different de-
grees the light coming from the lantern.
When these overlapping glass discs are
placed in motion, the net result is the
shifting of the entire projected image,
slice by slice, across the light sensitive
cell.

Beautiful _half-tone photographs are
picked into hundreds of pieces in this
way in six minutes and broadcast piece
by piece. At the receiving station a sim-
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ilar set of glass discs is placed between
the lamp controlled by the incoming
waves and the photographic plate. The
spinning of this- set of discs at exactly
the same rate as the set at the sending
end distributes the flashes of light on the
plate so that an exact reproduction of
the original photograph is built up line
by line.

One picture in six minutes is, however,
a long way from sixteen pictures in one
second. To send movies it is necessary
to tear down and build up the pictures
nearly six thousand times that fast. Ob-
viously, since the speed at which such a
picture is sent is determined by the rate
at which the image is shifted in front of
a single light sensitive cell, the glass discs
which shift the image must be tremen-
dously speeded up.

This Mr. Jenkins did.

But with the

b ooy :
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From a photograph made for PopuLAR RADIO

arrangement of discs used for the still
pictures, he could not get enough speed.
So he devised a new disc, the edges of
which are set with a number of tiny
lenses, and with it sliced the image up
much faster. But even this disc could
not carry the image past the light-sensi-
tive cell fast enough to send a complete
picture in one-sixteenth part of a sccond.

Speed, more speed—vastly more speed
—was needed. The disc could not be
forced to make up the difference without
danger of flying to pieces. It was neces-
sary to jazz up other parts of the process.

By multiplying the number of light-
sensitive cells, Mr. Jenkins found that he
could multiply the speed obtained by his
disc. Instead of trying to send the en-
tire image slice by slice from top to bot-
tom, past a single light cell, he decided
to project it against a box with four holes

A DOUBLE DISC MACHINE

This model uses a double disc arrangement instead of a single wheel,

The principle

of operation is entirely the same as that cxplained in the caption of the machine
shown on page 109. The two discs arc used to throw a pencil of light across the
screen in shifting lines until a whole picture is built up.

www americanradiohistorv com


www.americanradiohistory.com

112 POPUILAR

From a photograph made for POPULAR RADIO

RADIO

THE TRANSMITTER FOR LIVING MOTION PICTURES
The large lens in the mask at the left images the picture of the moving object
throval the tiny lenses of the rotating wheel onto a large lens similar to that shown
in the photograph on page 108. This literally cuts up the image of the moving object
U1 a series of 15 or 16 pictures cach sccond, thus preparing a series of pictures which

can be converted to electrical impulses by

the light sensitive cell shown in the wooden

box on page 110,

i it leading to four separate light-sensi-
tive cells. By this arrangement, while
one-quarter of the image is being carried
past one light cell, the other three-quar-
ters are also being carried piece by piece
past the other three light cells. The
image is in this way picked to pieces in
four places at once. The resulting cur-
rent variations are distributed and broad-
cast as modulations on the one radio
carrier wavelength in much the same way
that four or more telegraph messages are
sent over one wire at the same time.

But even multiplying the speed four
times that obtained by the disc alone was
nct enough.  Mr. Jenkins decided to get
still greater speed by sending the pictures
m larger pieces. Beautiful half-tone
photographs must be sent in hundreds of
very fine slices or pieces in order to bring
out all the fine details. Pictures requir-
ing less detail can be sent in larger pieces.

As the silhouette is the simplest form of
the human figure, it can be sent in the
largest pieces.

The inventor, therefore, devised his
“teloramaphone,” as he has named it, to
show silhouette pictures built up in four
sections at once out of forty-eight pieces.

In this way he has achieved the seem-
ingly impossible task of sending sixteen

complete pictures a second by radio. So

rapidly are these pictures built up as white
silhouettes on a black background on the
little screen of the teloramaphone that
the mechanics of the thing is hardly no-
ticeable. Yet these pictures are built up
before your very eyes as you watch the
screen. It is not a photographic process
like the sending of still pictures has been.
The little “silhouettes are completely
formed by spots of light from four small
electric lamps, one for each quarter of the
picture, flashing with lightning-like rapid-
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ity and shifted on the screen by a re-
volving disc similar to the one at the send-
ing station and tuned to the same speed
with it.

In order to bring the silhouettes out
clearly, the greatest contrast between
light and dark was needed. Ordinary
metal filament incandescent lamps could
not be used, hecause the wires in them
stay white hot hetween rapid pulsations
of current. What was needed was a light
which would go out the instant the cur-
rent went off. Tinallv, after manv ex-
periments, Prof. D. M. Moore’s glow
lamp was adopted. Tnstead of a wire
filament, this little electric lamp has a lit-
tle well of gas which becomes incan-
descent when the current goes on, but
instantly loses its incandescence when the
current stops.

These glow lamps had to he manufac-
tured in the desired size to furnish a spot
of light of the proper proportions to build
up the silhouette in the required time.
In making a detailed photograph, these
little lamps with smaller diameter gas
wells are used. As other parts of the
apparatus are speeded up still further,
the smaller lamps can he substituted for

those used to make the silhouettes and ~

pictures can be built up in more and
smaller pieces. As the smaller pieces are
used greater detail will be brought out.

But that is in the future. \What is here
now is the Jenkins teloramaphone.

The teloramaphone as at present de-
signed looks not unlike the usual large
tube-set receiving cabinet. In fact, it is
that and something more; for it contains
a panel in which is a dark screen behind
which flash the spots of light which are
built up into the white silhouette upon a
dark background.

On the same antennas which now catch
the audible broadcast, we may soon re-
ceive the spoken and acted play as well
as played and acted music. When the
music is not to our ear, we can shut off
the sounds and in the quiet of our home
watch “the magic shadow shapes that
come and go.”

There on the little screen before us, we

BY ETHER WAVES 113

may find relief from the complexities of
modern life in dainty, simple little white-
shadow piays presented with a directness
and vigor practically unknown in our
more detailed photo and spoken drama
today.

At least that is what we can expect if
we can judge by the past. In Europe the
silhouette drama was once a leading form
of entertainment. In the twelfth and
thirteenth centuries, the “shadow theater”
produced actors which hecame renowned.
Even down to 1850, the silhouette main-
tained a certain vogue; but in the latter
part of the preceding century, the shadow
theater probably reached its greatest pop-
ularity.  Special plays were written for
performance on its stage. In Paris, espe-
cially, it hecame the rage in high societv.

Yet in all the shadow shows from King
Tut’s time on, the spectators had to go to
the show. By the teloramaphone revival
of the old art of pantomime, the show
will come to the spectator. Radio waves
will bring into homes throughout the
country plays and dances. Bedtime
stories will not only be illustrated. but
told entirely in silhouette action without
interfering with father reading the news-
paper.

Some people, no doubt, will prefer the
trip to the corner theater in order to see
more detailed motion pictures. Yet there
is also promise in this apparatus for
them. The silhouette movie may rea-
sonably be expected to repeat the historv
of those silhouette paper cut-outs and
paintings on glass so popular in great-
grandfather’s day. As they were the
pioneers for the cheap photograph, so
the four-cell teloramaphone may be the
pioneer not only of detailed movies but
of radio vision.

For the motion picture film used at
the broadcasting station is even now
merely a convenience. Shadows of the
moving hands or other things inserted
between the light and the photo-electric
cell are transmitted just as easily as the
silhouette on the film. To get away from
mere shadows, the teloramic process only
has to be speeded up sufficiently.
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" Jhe MEN WHO

8th Installment

The Creator
of a
Modulation
System

E H. Covrritts has been identified with radio

» research and practice for a number of
yveurs, during which time he developed a mod-
ulation system. His most outstanding contribu-
tion to radio scicnce has been the invention of
the Colpitts vscillutor wiliich has been of great
importance in the development of  radio-
telepliony.

The
Inventor
of a

Tikker
'\ Tatw the advent of the arc transmission
system it became necessary to devise a
weans of breaking up the continwous-wawve
train transmitted from a sending station so
that it could be made audible at the receiving
end. CHarres L. Locwoon invented a device
kuwown as the “tikker” which was similar to
that incented by Dr. Austin. He also devel-
oped sowe tmportant oscillating circuits.

The Designer
of a

Transmitting
Arc

E L. CuAFFEE is identified with radio science
« through his researches in electric oscilla-
tions IN VA<Uo and in regeneration. His most
outstanding contrihution was the Chaffee arc
and his gap that was used in conjunction with
the arc in radiotelephone work,
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The Inventor
of a
Neutrodyne
System

HE neutrodyne system of radio-frequency

amplification, so-called because it prevents
feedback through the amplifier and thus elim-
inates radiation, was invented in 1922 by Pro-
FESSOR L. A. HazertiNne. This neutrodyne
system was first worked out “on paper” by
mathematics and was then applicd to the con-
struction of a receiver.

Bachrach

He Invented
a Regenerative
Circuit

AREGENERATIVE circuit which is notable for
its flexibility was invented by A. MEISSNER
of Germany. This circuit embraces a feedback
system and magnetic coupling between the load
circuit and the plate circuit of the tube, The
feedback system in the Meissner circuit does
not depend upon the voltage drop across a re-
actance n the load circuit as it does in some
of the other systems. It has proved particu-
larly applicable for radio installations on air-
craft.

The First Man
to Signal by an
Electrostatic
System

Freperick CoLLins, an English inventor,

o after experimenting with systems of wire-

less signalling, developed in 1900 an electrostatic

system which carried speech a distance of about

eight miles. He is credited in some British

circles with being one of the inventors of the
radiotelephone.
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HOW TO GET THE

MOST OUT OF

YOUR READY-MADE RECEIVER

No. 7:

This series of articles

explains the theory,

THE GREBE SYNCHROVIHASE RECEIVER

uperation,

equip-

ment and care of standard receiving sets

This sceries does not indorse the product of any manufacturer or make

unnparxs(mc between receiv ¢rs.

Melco Supreme Receiver: No. 4,

The sets already described include: No. 1,
the Eagle Neutrodyne: No. 2, the Radiola Superheterod)ne;
the Crosley Trirdyn;

No. 3, the
No. 5, the De

Forest Reflex:; No. 6, the Atwater Kent.

By S. GORDON TAYLOR

HE Grebe Synchrophase receiver

is of the tuned-radio-frequency
type and makes use of the neatraliza-
tion method for preventing oscillation
n the radio-frequency amplifier portion.

An oscillaung condition of the vacuum
tubes in a radio-frequency amplifier
usually prevents—or at least distorts—
reception,

The feed-back 1 the circuits of a
tube results from magnetic coupling be-
tween coils in the output and nput cir-
cuits of the tube and also from the

coupling effect of the capacity between
the tube electrodes. The former type of
coupling is known as “inductive cou-
pling,” while the latter is called “ca-
pacitative coupling.”

In the Grebe receiver the effect of
inductive coupling is practically elimi-
nated by the use of a special type of
coils, known as “binocular” coils.

This name was derived from the
shape of tlie coil, a picture of which is
shown in Figure 3. With this arrange-
ment any inductive coupling from an-

116

wwWwW americanradiohistorv com


www.americanradiohistory.com

HOW TO USE YOUR READY-MADE RECEIVER 117
K3
| | | vz G vy i vz
I
C.
4 ==

[
)

L P N

)
\.J'

WAL
(A P

C
(
[

C
(
HE.

SNV e UV N Vo el

A+ B-

WIRING DIAGRAM OF THE GREBE SYNCHROPHASE RECEIVER

Ficure 1:

The designating letters refer to parts described in the text and also

shown in the other figures.

other part of the circuit will affect both
halves of the coil but in opposite di-
rections; therefore, the induced energy
m one half will oppose the induced
energy in the other half. And inasmuch
as the mduced energy is equal in the
two halves, the resultmg energy flow for
the entire coil is zero. Thus the un-
desirable inductive coupling is elimi-
nated.

[n the wiring diagram, Figure 1,
coils 2 and 3 of the coupler RFC rep-
resent the two halves of the binocular
coil.  Coil No. 1 of this coupler is the
primary coil and is connected in the
plate or output circuit of the first tube
while coils 2 and 3 are in the grid or
mput circuit of the second tube. Coil
No. 1 cannot be seen in Figure 3 as it
1s placed inside of coil 2.

The capacitative coupling 1is elimi-
nated in this receiver by means of the
neutralization method. As was ex-
plained before, a condenser inserted
across the plate and grid circuits of a

vacuum tube results in a tendency for
some of the energy to Hlow from the
plate circuit back to the grid circuit, in
which case the tube becomes a miniature
generator of radio-frequency currents;
in other words, it reaches a condition of
oscillation, thus interfering with its
functioning as an amplifier.

In the radio-frequency
condenser 1s not actually inserted be-
tween these two circuits, but unfortu-
nately the opposing surfaces of the grid
and platc of the wvacuum tube act as
such a tiny condenser. Inasmuch as
these two elements are indispensable to
a vacuum tube used as an amplifier,
some means must be found of com-
bating the tendency to oscillate. To do
this another circuit is added and so
arranged that its current-flow tendency
is opposed to that from plate to grid.

In Figure 1, the capacity which causes
the trouble is shown by dotted lines at
VTI1. The neutralizing circuit consists
of the coil X-Y and the condenser VC4,

amplifier a
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Hozw the Receiver 11 orks

The signals  from a Dbroadcasting
station are intercepted by the antenna
and are brought to the receiver through
terminal No. 1. IFrom here they pass on
through condenser Cl1, or switch S1 if
the latter is closed. This condenser is
provided to adapt the receiver to over-
sized aerials. DBy allowing the incoming
signals to pass through this condenser
the same effect is obtained as would
result from wusing a smaller antenna.
With a normal antenna the switch S1 is
closed, thus short circuiting Cl1 and
allowing the signal to pass on without
going through the condenser.

The signal energy then flows into the

R

coil of RFCI at A and passes through
a few turns to B which is connected to
the ground.

The coil A-B is part of the entire
coil of RICl, and therefore a flow of
energy through coil A-B induces a
similar current in the entire coil by con-
ductive coupling.  This whole coil is
the secondary of the coupler and is con-
nected in the grid circuit of the first
radio-frequency amplifier tube, VTI.
It is tuned to resonance with the incom-
ing signal by means of the variable con-
denser VCl. The connection to the
grid of the tube may easily be followed
down through the switch S2 (which
must be connected to point 1 when an

hd

©) (&) (@ (&) @

VERNIER

YERNIER

VERNIER

THE PANEL VIEW OF THE RECEIVER

Ficure 2: Tuning is accomplished with the three upper controls, and the three

lowwer controls which permit extremely small variations for Sharp tunmg The left-

hand /mob controls the volume and is usually set on point 4 or 5 unless extreme

volume is desired, when it is set on 6. The other knob controls the filament current
and is usually set at 4.
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THE GREBE BINOCULAR COIL

Ficure 3: By winding the coil in two connected parts its magnetic field is limited
and is little affected by stray currents from other parts of the circuit.

outdoor antenna is used) and from there
to the grid. ’
When a loop antenna is used it is

connected to the terminals marked
“Ground” and “Loop.” In such a case,
the coil RIFC1 is not used. The loop

acts not only as an antenna but also as
a coupler coil. DBy connecting the loop
as explained, and throwing S2 to point
2, the signals picked up by the loop are
impressed on the grid of the tube as
before, and the loop is tuned by means
of the condenser VCI.

The signals impressed on the grid
of VT1 result in amplified signal energy
flowing in the plate circuit of this tube.
The additional energy required for the
amplified signal is obtained from the
high-voltage “B” battery which con-
nects to the plate of the tube through
point X of the primary of coupler
RFC2.

By the process of electromagnetic in-
duction the energy flowing through this
primary sets up a similar flow of energy
through the secondary coil which con-

sists of coils 2 and 3. This secondary
coil is also tuned to resonance with the
incoming signal by means of condenser
V(2 and the signal is’ impressed on the
grid of the second radio-frequency am-
plifier tube VT2. Here it is further
amplified in the same manner as before
and passed on to VT3 through the
coupler RIFC3.

Up to this point the signal has been
twice amplified but is still in the form
of an alternating current of too high
a frequency to be audible to the human
ear. The next step, therefore, is to
change its form to make it audible, and
this is the function performed by VT3
which is called the detector tube. The
condenser C2 and the grid-leak R3 are
provided to aid in this rectifying action.

The purpose of radio-frequency am-
plification is to increase the sensitivity
of the receiver; therefore, if head-
phones could be connected in the output
circuit of VT3 signals would be audible,
even from distant broadcasting stations.

Having provided ample sensitivity,

www americanradiohistorv com


www.americanradiohistory.com

120

the next requirement is to increase
volume to make possible the use of a
loudspeaker. It is for this purpose
that the audio-frequency amplifier, con-
sisting of VT4 and VTS is used. The
coupler coils used are different from
those used with the first and second
tubes but their function and circuits are
much the same. The energy in the
detector plate circuit passes through the
prunary of the coupler (audio-fre-
quency transformer) AFFT1 and induces
a current flow in the secondary which
15 impressed on the grid of \'T4. The
signal 15 then amplified through the
action of vacuum tube VT4, is passed
on to VTS in the same way and is there
again amplified.  From \'T5 it passes
to the loudspeaker.

In the case of signals received from
nearby broadcasting stations the volume
in the loudspeaker would be too great
for comfort in an ordinary room so the
variable resistance R2 is provided to
permit reduction of volume to a desired
degree.

2005508
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Construction of the Receiver

The general construction of the re-
ceiver is clearly shown in the accom-
panymg illustrations. The set is intended
for use with external “A,” “B” and “C”
batteries and with either an outdoor, an
indoor or a loop antenna.

All of the parts are made by the
Grebe Company, and are especially de-
signed for this receiver.

One feature of the three large variable
condensers used for tuning lies in the
fact that they are of the so-called
“straightline-frequency type.” With the
ordinary type of condenser the low-
wave broadcasting stations come so
close together on the lower part of the-
condenser dials that it is sometimes
difficult to separate them and the tuning
of such stations is extremely critical.
With the Grebe type of condensers, how-
ever, this difficulty is partially avoided.
The spacing on the dials between low-
wave stations is greatly increased while
spacing between the higher-wave stations
(where great spacing is not needed) is

THE REAR VIEW OF THE “WORKS”

F1GURE 4: The instrument layout is here clearly shown.
The balancing condensers VC4 and VC5 are

the same as those shown in Figure 1.

The designating letters are

i plain view here; the use of them is explained in the text.
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ANOTIIER INSIDE VIEW

Ficure 5:

The instrunients which are not mountcd on the panel are all on a sub-

base, so that the whole set may be removed from the cabinet for inspection or

repair.

Experimenters are not advised to attempt such removal unless it is abso-

lutely necessary, however; cven then it is better for the novice to leave such work
to the dealer or the manufacturer.

decreased. In effect this spreads the en-
tire broadcast waveband evenly over the
whole scale on the dials, thus simplify-
ing the tuning process.

The design of the neutralizing con-

densers VC4 and VCS5 also facilitates
obtaining maximum results from the
receiver. Neutralizing condensers are

usually adjusted and sealed before a
manufactured receiver leaves the fac-
tory.  Difficulty is sometimes encoun-
tered where this is the case Dbecause
tubes, other than those used when the
receiver was adjusted, may have dif-
ferent internal capacities, thus making
the neutralizing circuit only partially
cflfective.  In the case of the Grebe re-
ceiver the owner of the receiver can
readjust his own neutralizing capacities
to take care of any variations in his
own tubes. Instructions for this neu-

tralizing adjustment will be given later.

A condenser, VC6, is provided to per-
mit synchronizing the dial settings of
the condensers VC2 and VC3. DBy once
adjusting VC6 these two variable con-
densers can be made to tune just alike
for a given wavelength, therefore a
given broadcasting station may be tuned
in with both of these condensers set at
exactly the same reading.

The tyvpe and layout of controls on
the panel are such as to permit operation
of the three tuning controls at the same
time. The controls for condenser VC2
and V'C3 can be moved simultaneously
with the thumb and first finger of the
right hand, while the control of VCI is
being moved with the left hand. This
eliminates some of the difficulty in tun-
ing encountered in many receivers which
have three controls.
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The Antenna and Ground

Almost any antenna is suitable for
use with the Synchrophase receiver. A
wire strung around the picture mould-
mg will give good results, especially if
it runs through three or four rooms in
nearly a straight line, rather than
around the four sides of onc or more
rooms. Detter results will, of course,
be obtained with an outdoor antenna,
which may be anywhere from 50 to 200
feet in length.  Probably the best all
around arrangement is a single wire
about 100 feet in length including the
lead-m.  The layout of ‘such an antenna
i shown in IFigure 6. .\ longer an-
tenna will produce greater volume and
distance but will have a tendency to
broaden tuning thus resulting in inter-
fercnce between stations operating on
nearly the same wavelength.  In any
event the condenser Cl and switch S1
help to take care of this, as explained
above.

INSULATORS

FoLE O OrHER
ANTENNA SUPPORT

WAL L OF HousE
LERD-1v WikF
FORCELAIN BUSHING -

POPULAR RADIO

A short antenna will not produce quite
as much volume on distant stations nor
will it permit reception from such great
distances as will the 100 foot wire.
However, a short outdoor antenna (or
an indoor antenna) picks up less static
and this is naturally an important con-
sideration for even local reception dur-
i the summer.

The ground connection may be made
to a cold water pipe or any other pipe
system, which connects with the ground
—with the exception of gas pipes. Hot
water pipes or steam radiators usually
provide suttable ground connections but
gas pipes are usually insulated from the
ground by rubber washers in the pipe-
line near the meter,

If no pipelines are available in the
house a quantity of copper wire buried
in moist ground or dropped into the
water of a well or cistern will serve.
In any casc a good electrical connection
should be made to the ground line

T

A ANTENNA ComveCTION

To,ﬁfm;fp

LIGHTNVING ARRESTOR T & -
| CaoWarer Ape-
GROUND CONNECT
R D Krcerver
o
8
)

OUTSIOE GRouWD

COMNECTION

A SUGGESTION FOR THIE ANTENNA LAYOUT

Ficure 6

conditions such as yard space-limitations.

The design of the average anteuna is necessarily governed by physical

Regardless of conditions many of the

ideas incorporated in antenna illustrated in this figure mav be used to advantage.

The antenna for use with the Grebe receiver should preferably be about 100

feet in length, measured between insulators, although good ‘results are obtainable
with shorter spans.
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From a photograph made for POPULAR RaDIO

TWO HANDED OPERATION OF THE THREE TUNING CONTROLS

Here the author demonstrates the method of‘ tuning the three dials simultancously,
thus eliminating the necessity for a third hand.

selected. If it be a pipe any paint or
other coating on the pipe should be filed
off until the pipe is bright and shiny at
the point where connection is to be

made and connection made by means of

a regular ground clamp. -

If for any reason the use of an an-

tenna-—is not practical, a small loop
antenna may be used. This is con-
nected to terminals 2 and 3 ( Figure 7).

A lightning arrester may be connected
as shown in Figure 6.

IWhat Vacuwm Tubes to Use

This receiver is designed to use
vacuum tubes of the U\V-201-a type
throughout. These may be the UV-201-a,
the C-301-a—or the De Forest DV-2,
These are all “hard” tubes which re-
quire the use of a storage “A” battery
for filament-current supply, and con-
sume approximately 4 ampere each.
The use of a “soft” detector tube, such

as the U\V-200, is not recommended.
A special model of this receiver is on
the market for use with dry-cell tubes—
one which is _especially designed for
operation with these tubes. Satisfactory
results will not be obtained if dry-cell
tubes are used with the model described
in this article.

I hat Batteries to Use

This receiver uses three separate types
of batteries—the “A" "B and “C” bat-
teries.

The “A” battery must be of the stor-
age type. This storage battery may
have a rated ampere-hour capacity of
between 75 to 150. A battery charger is
also desirable so that the battery may be
charged at home, thus avoiding the in-
convenience of carting the Dbattery to a
neighboring charging station; or the
expense of having the battery called for
and delivered by the charging station.
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Connections for a battery charger arc
shown in Figure 7, for use where the
house is equipped with alternating cur-
rent for lighting.

In the case of a direct-current house
supply it is important that the polarity
of the current first be determined. This
may be done by holding the two ends of
the leads (from a light socket) a half-
inch apart and dipping them into a cup
of water to which a half teaspoonful
of salt has been added. Bubbles will
rise from one of the wires when the
current 1s turned on, and this wire 1s
the negative (—) side of the line. In
making this test there is no danger pro-
vided msulated wire is used and the
hands are not allowed to come in contact
with the bare ends of the wires. Con-
nections for a bank of lamps (to he
used for the charging resistance with
direct-current  supply) are shown in
Ficure 8 No  other apparatus s
needed for charging from direct-current
nains.

[t 1s essential that a hydrometer be
obtamed also, to determine when it is in
need of recharging. \When the hydrom-
cter shows a reading of 1,185 it is an
-Jindication that the battery needs charg-

POPULAR RADIO

ing. .\ reading of approximately 1,285
indicates a fully-charged battery.  Ac-
tually a fully discharged battery will
give a reading of about 1,150 hut it
should never bLe allowed to run down
to this point as the Dbattery is quite
likely to be injured.

The “B” battery consists of four 2214
volt batteries, or two 45-volt units. In
cither case the total voltage required is
90. lLarge size batteries (either 22V5 or
45-volt units) are desirable hecause their
life is approximately 16 times that of the
small size of the same voltage; and the
mitial cost is only about twice the cost
of the others. The new extra large
“IMeavy Duty™ hatteries are recommend-
cd. however, as they offer still greater
cconomy, This 15 made clear in the
table on page 120,

Storage “B” Dbatteries may also be
used. In fact the use of them will
reduce the battery upkeep cost in the
long run and the service obtained from
them, provided they are given an oc-
casional charge, will be as satisfactory
as that obtained from batteries of the
dry-cell type.

Charging equipment  for such  Dbat-
teries may be purchased for a small sum
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CONNECTIONS IFOR THE COMPLETE EQUIPMENT ‘

Ficure 7:

In addition to the connections for the batterics, loudspeaker, antenna

and ground, connections for the battery charger are shown. A switch is incorporated

e the A7 battery circuit.

IVhen thrown to the up position the battery is con-

nected to the receiver and when thrown down connects to the charger; there is
then no danger of starting the charger while the battery is still connected to the
receiver. '
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HOUSE CURRENT SUPPLY-LIRECT CURRENT

T

QQQQQ

CHARGING THE “A”
TicURE &:

BATTERY

I this case no charger is needed.

FFROM DIRECT CURRENT HOUSE SUPPLY

Only resistaice is required and this is

furnished by the use of five ordinary 100 watt lamps connected as shown. If desired
a special charging resistaince may be purchased to nse in place of the lanips.

and where the house supply 1is alter-
nating current an attachment may be
purchased to permit the regular “A”
battery charger to be used for charging
the storage “B” batteries also.

The "C” battery is of the dryv-cell
type and consists of a regular 474 volt
unit sold for this use. There is practi-
cally no current consumed from this
battery and its life is therefore long. Tt
will be good until it just naturally dies
of old age. It will very likely last a
year.

The Operation of the Receiver

The connections for the batteries, an-
tenna, ground and loudspeaker are
shown in [Figure 7. These connections
are all self-explanatory, with the possible
exception of the connections to the
terminals marked 1, 2 and 3 in Figure
7. When an outdoor or indoor antenna
is used, it is connected to terminal No. 1.
When a loop antenna is used, however,
its two ends are connected to terminals

2 and 3 and terminal No. 1 is left un-
connected. In either case the ground
1s connected to terminal No. 2. When
an outdoor or indoor antenna is used
the switch S2 is swung around so as to
make contact with point No. 1 (the
left-hand point looking down on the
receiver from the top). When a loop
antenna is used this switch arm is con-
nected to point No. 2. '

After the receiver has been connected
up in accordance with the above, turn
the “‘volume increase” knob to point 6
and the “filament increase” knob to zero.
Next insert the five vacuum tubes in
their sockets and turn the *“‘filament in-
crease” knob to 4. This will light the
tubes and the receiver is then ready for
operation.

To tune in a station the dial settings
shown in the tuning chart below will be
approximately correct for all receivers
of this type and model. The best plan
is to select a powerful nearby station
which is known to be in operation at the
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) .. 5 L CI , s o000 20 oR
ey Large' size batteries | Heavy Duty” butteries
toe per day g 1 3 l + ' 2 3 +
(*C battery | |
voltage)
+15 volts 222 davs | 14+ dayvs | 1053 days | 338 days | 259 days | 194 days
3 ' 154 ¢ J 93 63 275 ¢ 173 ¢ 121 !
1}, - 120 PN | 470" 220 v 131 91
|
This tuble shows the effect of the " battery on the life of the **B’" batteries. Greatest
economy in operation is obtuined when using 415 volts of “C" battery. The table alse
shows the much longer lite of the **Heuvy Duty" type "B batteries.
time. Then consult the chart to ascertain  volume for comiort in an ordinary

the dial settings for that station. If that
particular station is not shown on the
chart, set the dials for the station shown,
with a wavelength nearest to that of
the station which you desire to tune in.
If the receiver is in operation in los
Angeles, for instance, and KH]J of that
city operating on 404 meters is the
station which you wish to tune in, set
the dials as shown on the chart for
station \WOR  which operates on 405
meters.  These dial settings will Dbe
nearly correct for KHJ; only a slight
variation will bring in the desired
station.

After one station has been tuned in
in this manner, it will be a simple matter
to tune in others. The three dials should
be moved in unison, manipulating the
left-hand dial with the left hand, the
other two with the thumb and fore-
finger of the right hand. This move-
ment should be slow, as it is an easy
matter to slip over stations, especially if
they be distantly located. \When another
station is heard readjust each of the
three dials slightly to bring it in with
maximum volume.

After this tuning process has been
practiced a short time it will be well to
investigate some of the refinements of
tuning. First of all, try different set-
tings of the “volume increase” knob
while a station is tuned in. Points 3. 4
or 5 usually provide plenty of volume on
all but distant stations. In a large hall,
or in receiving distant stations point 6 is
useful, otherwise it will give too much

rooin,

Next try interchanging the tubes from
one socket to another. One tube will
sometimes work better in the third socket
than in the fourth, etc. The best com-
bination can be determined in a few
minutes and the tubes may be left per-
manently in the positions in which they
give the best results.

These receivers are carefully balanced -
hefore they leave the factory, but when
the purchaser of the receiver puts it into
operation he may find that it oscillates
or whistles when he tries to tune in
stations in the lower or higher wave-
lengths.

Where this condition is found it will
be necessary for the owner to rebalance
the receiver himself, or take it to his
dealer to have it done. It is not a diffi-
cult task, however, and it is to facilitate
this process that the adjusting screws on
condensers \'C4 and VC5 are provided.

If it is found that the receiver oscil-
lates only when high-wave stations are
tuned in the screw on VC4 should be
turned slightly in the clockwise direction,
keeping the signal tuned in in the mean-
time. A small screw-driver with a wood
handle is recommended for this purpose.
This screw should be adjusted in this
direction a little at a time until the os-
cillation ceases.

If oscillation takes place only on the
low-wave stations, an adjustment should
be made on condenser VC5, in the same
manner described for VC4.

In some cases it may even be found
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that the receiver oscillates to a certain
extent on all wavelengths.  In
case the balancing process is somewhat
different.  The receiver should be left
all connected in readiness {for reception,
with the tubes turned on.  The second
and third dials from the left are then
set at 40, and the left-hand dial at 100.
Dial No. 2 is then rotated between 30
and 50. At some point a click will prob-
ably be heard. 1f not, turn the screw of
VC5 in an anticlockwise direction until
a click is heard as dial No. 2 is rotated
back and forth from 30 to 50. Thenturn
the screw in a clockwise direction until
the click disappears, and approximately
a quarter turn bevond this pont. This
finishes the balancing of VCS.

Next set all dials at 40 and adjust
balancing condenser V(4 1 the same
manner just described, but this time ro-
tating the left-hand dial back and forth
between 30 and 50.

There may still be slight signs of
oscillation on the high waves, or possibly
the low waves. If so a small adjust-
ment of the balancing
described first will remedy the trouble.

Finally it is well to know that the
“C” battery voltage used has a strong
influence over the life of the “I7 hat-
teries and therefore over the upkeep
cost of the recciver. The tabulation
above demonstrates that the life of the
“B” batteries is much greater when the
“C” battery voltage is 474 than when it
is 114 or 3. On the other hand, it 1s
sometimes found that the tone quality
and reproduction of the receiver improve
somewhat with a decrease of “C” bat-

such a

condensers  as

RECEIVER

—
[
~1

tery voltage from 4V to 3. This evi-
dently is not alwavs the case, but where
it 1z found to he so, it s up to the op-
erator to decide whether tone quality or
maximum economy is the more mmpor-
tant consideration.

Charting the Recerzer

Tuning will be simple if a record
sheet is kept, on which are recorded the
dial settings for cach station as at 1s
tuttied in for the frst time.

A record of a few stations is shown
below. in the form of a convenient chart.
The antenna used when this chart wits
made up was a short one and there was
no ocecasion to make of the
denser CLo T a long antenna is used
it will be necessary at times to connect
C1 into the circuit no doubt.  For that
reason it will be well to add another
column to the chart to note whether o
not S1ois open or closed when the dial
settings  for cach station are recorded.
This is done because the setting of the
dial of V'O varies slightly according to
whether ST s open or closed.

use COll-

1 ave- Stalio 50 o .
lensth Ntation 17Cy 1°C . e
520 WNYC 90 91 00
509 WIPpP 87 R N7
492 WEAF 83 83 R
475 WEEI 80 80 R0
4068 WCAP 78 78 78
455 Wiz 74 74 74
4058 WOR 064 04 03
394 WLIT 62 02 62
379 WY 59 59 59
360 WIHN 54 54 54
344 WCBD 49 49 40
333 WBZ 46 46 46
315 wWaoBs 41 41 41
300 WP 36 36 kS

“In the Experimenter's Laboratory™

BEGINNING in the next issue—for September—Porviak Ravio will publish a

nwew and essentially Jrelpful department that will be cc (
LLABORATORY for the particular benefit of the radio

Staff of the PopruLArR Ravio

conducted by the Technical

amatenr and for the broadcast listener who is interested in experimental work and
who sceks to attain better results from his radio equipment—and who may thus profit
from the constant experimental work of a skilled and cxperienced stuff of experts.
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General Eleetric

THE INVENTORS AND

THEIR NEW UNIT

The weorking mechanism of the wibrating cone loudspeaker is here shown in the

hands of tts co-desiguers. In the [?(I(/\(/Il)lllld is shown another

instrument fully

set up in a cabinet.

A New Type of Hornless Loudspeaker

By W. T,

[ ordinary loudspeaker usually ap-
proaches true reproduction  only
within a limited frequency range. Low
notes are usually shattered ; thev are lost
almost entirely or else they are produced
only as overtones.

Here 1s a new device, developed by
Chester W. Rice and Edward \W. Kel-
logg, which utilizes a vibrating cone to
set up the air waves and gives faithful
reproduction  from the deepest organ
notes to the highest violin harmonics.

Sound is, of course, produced by vibra-
tions which are sent through the air as
pulsations, The more vibrations a sec-
ond, the higher is the pitch of the sound.
In the usual telephone receiver the sound
15 produced by vibrations of a metal dia-
phragm which is affected by the varying
strength of an electromagnet Dbehind it.

MIEENANM

This type of reproducer is satisfactory
for headphones, as the air gap between
the diaphragm and the eardrum through
which distance the sound vibrations must
travel is small, and diaphragm vibrations
of small amplitude are sufficient. TFor
loudspeaker operation, however, the tele-
phone unit must be more powerful and
1s usually coupled with a horn. It will
be found that such an arrangement does
not alwayvs reproduce both high and low
notes with the same precision, and it is
usually the low notes which are slighted.

To radiate low notes more effectively
there must be more air moved with each
swing of the diaphragm. The loud-
speaker may be thought of as an air
pump. 1f an air pump which will give
a large movement of air with each
stroke 1s desired, a large piston area and

128
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A NEW TYPE OF
a long stroke should be used. The tele-
phone receiver type of speaker is not
suited to the purpose of obtaining a long
stroke, first, because the movable iron
will strike the poles of the magnet it it
swings far, and second, because it 1s in
an unstable position and with the very
flexible diaphragm support which is cs-
sential for the long stroke, there is not
enough stiffness to hold the iron away
from the magaet poles.

In the new hornless loudspeaker, the
familiar moving-coil type of drive 1s em-
ploved. If a copper wire is placed De-
tween the poles of a magnet, the wire
will be pushed sidewise when a current
is sent through the wire.

The wire is wound into a coil, and as
it moves parallel to the faces of the mag-
net poles instead of toward and away
from them, there is no limit to the dis-
tance it can move. The varying currents
from the radio set are passed through an
amplifier to the moving coil.  The
strength of the magnetic force on the

ConkcaL /iwwmmau—}

Voice CurrenT Cort—
FeLr Burrer— Z
]

IHORNLESS

27

fieww W/W/Mj
CoPoER SPOOL HEAD
CENTERING KInG

LOUDSPEAKNICR 129
coil of copper wire varies with this cur-
rent, and the cotl is thus
brate.

catsed to vi-
In this device the moving coil s
attached to a diaphragm, consisting of a
paper cone about six inches in diameter,
the outer edge of which is supported by a
membrane of thin rubber.

An important  feature of this new
hornless loudspeaker is the baftle board
which  surrounds  the  diaphragm and
which serves as the front of the cabinet.

The baffle does not itself radiate sound,
but it prevents air from circulating be-

tween the front and back of the dia-
phragm.
The cabinet contains, in o addition  to

the speaker itself, a rectifier and amph-
fier, power for the operation aof which
is taken from the
lighting circuit.  The amplitication oh-
tained from this new device is suflicient
to produce, in the case of local stutions,
clear loudspeaker signals from a cryvstal
receiver, provided that the latter gives
clear headphone reception.

alternating-current

!

| CevrerinG
1T ADIUSTMENT
— GUIDE THRERD
_Memprane Ge
g, 005" KusseRk
]
“N—&rrE

b

THE WORKING PRINCIPLE OF THE UNIT

This diagram shows the various parts included in the design and the general

mechanical arrangement. Notice that the voice-current coil which furnishes ot c-

ment to the conical, paper diaphragm moves back and forth in a horizontul
position at right angles to the magnet,
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trom a photograph made for Popuar Ravio

THID NEW TYPE OF “RADIO
REPORTIER”

Meere 1o The short-teave transmitier on a

utotor car leaving the wmain broudcasting stu-

tion for a trip to the locality of a distant event;

the descripition of the ewvent will be relaved

back to the wmain station and pul on the air
through the large antenna.

130

A MOBILE

The advent of the practical, mo-
torized short-wave relay station
into the realm of broadcasting
marks the beginning of a new era.
With its aid, a description of any
outdoor event, no matter where lo-
cated, may be transmitted through
a regular broadcasting station.

By DAVID 1.AY

ERTETOFORE  ordinary  broad-

casting has heen confined to events
which have taken place directly in the
Lroadeasting studio or events that have
been picked up by means of a specially
mstalled telephone line direct to the lo-
cation where the event is taking place.

It is true that in a few instances (such
as the broadeasting of the recent total
celipse and the broadceasting of the race
between the motorboat Baby Gar 117 and
the Twentieth Century Limited) that the
original signals were picked up from a

- mobile station located in an airplane.

The chief problem in this latter method
of broadeasting was to devise a connect-
mg link between the event being described
and the large high power broadcasting
station operating on a regular wave-
length.

The best solution {o this problem lies
in the use of portable short-wave: pick-
up stations workmg in conjunction with
the regular broadcasting stations.

Such a mobile station, the call letters
of which are WGNMU, has already been
placed in operation by A. H. Grebe and
Company. Tt is an ideal short-wave re-
lav installation, operating on 63 meters
m conjunction with station \WAHG (the
main  station -of the same company)
which operates on 316 meters.

A description of this mobile pick-up
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RADIO RELAY STATION

station is of interest to the radio fan for
it clears up the “mystery” of this type
of broadcasting.

There arc four essential links in the
chain from the event to the listener,

[First, the signal is broadcast by mobile
station WGMU on a wavelength of 63
meters.

Second, it is picked up by a special
short-wave receiver which operates a
loudspeaker.

Third, by placing the microphone of
WA near the above loudspeaker, the
signal from the short-wave pick-up
station is re-broadcast on a normal wave-
length.

Fourth, it is received by the broadcast
listener.

In thisarticle only the apparatus used in
bringing the signal up to the microphone
of the main station, WATIG, is described
as the reader is no doubt familiar with
the regular broadcasting station. These
two links of the chain are the short-

wave transmitter and the short-wave
receiver.
The Grebe short-wave transmitter,

WGMU, is installed complete on an
automobile but, at the same time, the
whole seating capacity of the car is re-
served for the station operator and other
passengers. The transmitter proper is

i o g S EEEEe—

I coERR T _OwW-WAVE MOBILE
RELAY  ROADCASTING STATION

vG

MU

HOERATING WITH

From a photograph made for POPULAR RADIO

A SHORT-WAVE TRANSMITTER IN ITS CARRYING CASE

Ficure 3:

The staff inspects the transmitting apparatus.

A, the transmitter; B, the wave-meter and C, the portable microphone control.

The designations show
The

case containing this instrioment folds up, thus protecting it from dust and dirt.
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From a photograph made tor Porurar Ranio

POPULAR

RADIO

THIE SHORT-WAVE RECEIVER

Ficore 41 The four instruments shown in this pliotograph are D, a short-teave re-

ceery A, the loudspeaker; G, the speech amplitior; I,

microphone. The receiver

picks up the signal from the mobile station and it is muade audible throwgh the loud-
speaker, picked wp by the microphone 15 and strengthened by the amplifier G,

carried in a case on the rear of the car
in the same manner as the regular auto-
mobile trunk is carried, while power for
operation of the mobile station is fur-
nished by storage batteries on the run-
ning hoard of the car. (See TFigure 1
and the frontispiece for views of the mo-
bile station ready for traveling and set up
for operation ; also Figure 3 for a closer
view of the transmitter.)

The transmitter (shown as A in Figure
3),is a standard vacuum tube tvpe which
nses four fifty watt vacuum tubes just
as the larger broadcasting stations might
use four two hundred and fifty watt
tubes.  Two additional speech amplify-
mg tubes of a smaller variety are used
to strengthen the signal before it reaches
the transmitting tubes proper. Storage
batteries are used to light the filaments
of the vacuum tubes and also to drive

a motor generator set which furnishes
the 1,500 volt supply for the plate cir-
cuit of the transmitting tubes. This
motor generator is mounted on springs
i a compartment directly under the
transmitter.  The plate supply for the
speech amplifying tubes is furnished by
three large size 45 volt “B” batteries.

The antenna is carried just above the
roof of the car when running or for
short distance work, but it can be raised
by means of extension poles to give
the transmitter additional broadcasting
range. The ground wire is carried to
the frame of the car which acts as a
counterpoise.

The small panel (shown as B in Fig-
ure 3) is a wavemeter which makes it a
simple matter for the operator to keep
his transmitter on the correct wave-
length. It might be mentioned here
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A MOBILE RADIO RELAY STATION [ IRR

that the wavelength of 6.3 meters i one
of those sct aside by th- government
for this class of relay work.

The portable  microphone  control
(shown as C in Figure 3) 15 an essen-
tial part of the transmitting equipment
when broadceasting is to be done at some
distance  from the car. This cabinet
may he carried 1o the scene of the
broadcasting, as it is connected back to
the car with an extension cable. Micro-
phones are provided for the broadeaster
and for the announcer and there 1~ one
stage of vacuum tube amplibcation to
insure the signal reaching  the  trans-
mitter on the car with sufficient strength.

The short-wave receiver which op-
erates in conjunction with mobile trans-
mitter WGMU is astandard Grebe Syn-
chrophase with the coils rewound for
the shorter wavelength required.  In
Figure 4 it is shown as D together with
the loudspeaker 5 which it operates,

The microphone of station W.ATIG s
indicated as I and it is placed in about
the position  shown rather  than -
rectly in front of the loudspeaker of the
ort-wave receiver. s the particudar

microphone of station WATG shown in

-
-

Vicure 41~ located in Mr. Grebe's home,
the ~ignal is sent through the ampliticr
(; before it i< transmitted by wire to
station AW\

A complete test and demonstration of
the satisfactory  operation  of  mobile
station \WGMU was carried ont by the
technical  stadl of Porriak Rapio o as
follow~:  The mobile station was run
to an isolated  point,  approximately
twenty miles out on the Long  Island
Motor Parkway, and there pntom op-
cration a~ shown i the frontispiece.
We could now talk back to the operator
of the short-wave receiver (sce lfgure
41 and we gave instructions to put our
voices on the air through station W.ATTG,
We were now broardcasting from station
WAHG, hut we had no check on just
what was being sent out.

The car in the background (in the
frontispicce)  supplied this check, as it
contains an ordinary receiving set such as
any broadeast listener would use, .\ssoon
as this receiver was tuned to WATIG the
loudspeakers on the running board re-
produced evervthing which we  spoke
into the microphone.  Thus the signal
had made a trip back to WAITG on a

(24

THE CIRCUIT DIAGRAM FOR THE TRANSMITTER

Fieere 5: This diagram shows the general electrical connections for the micro-

phone civenit, the speech amplificr, the modulator fubes and the short-wave oscil-

lator tubes. The two jacks, J1 and J2 arc comnected to the short antenna and to the
frame of the car, which act as the antenna and counterpoise respectively.
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134 POPULAR RADIO

wavelength of 63 meters and a return
trip to the receiving car on a wave-
length of 316 meters.

A pick-up station such as WGMU can
be used as a relay from any point to
which an automobile can be driven. The
same type of station installed on a
launch can be used to relay descriptions
of aquatic events. On an airplane it
would serve in the same manner for
bird’s-eye descriptions of races and such
events. Thus much closer contact with
current events is possible by radio than
would have been dreamed of a few years
ago.

IFor some of the technical details of
the transmitter that are of interest to
the more rabid fans, consult Figure 5
for a complete wiring diagram of the
transmitter and Figure 6 for a panel
view of the transmitter with the instru-
ments marked by the same designating

letters used in the schematic diagram,
The circuit used is a modified Hartley
circuit with separate grid and plate tun-
ing for the oscillator tubes. Heising
modulation is employed.

Two fifty-watt vacuum tubes VTI
and \"T2 are operated in parallel as os-
cillators.  The grid circuit of these
tubes consists of the inductance L2, the
tuning condenser VCI1, the .002 mfd.
grid condenser GC, the 10,000 ohm grid
leak GI. and the jack J3, the latter to
insert a key for continuous wave work.
The plate circuit of these tubes consists
of the inductance L3, the tuning con-
denser \'C2, the radio-frequency choke
L4, the plate-current milliammeter A2,
the 1,500-volt generator of the motor-
generator MG and the filter system
which is a 30-henry choke L5 and a 3-
mfd. condenser C. Switch S1 provides
an “‘off” position, also high and low-

GREBE
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LOW-WAVE MOBILE

RELAY BROADCASTING STATION
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A CLOSEUP OF THE SHORT-WAVE TRANSMITTER

Fi1GURE 6: This picture gives a detailed view of the transmitting oscillator panel, the
wave-meler and the microphone control panel. The 'vartoz.ls.destgnatlonzt drawn in
the photograph tell in the text exactly what each instrument is.
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THI, DENGRAM OF THE MICROPHONIEE CONTROL

ioure 7

The clectrical connections for the microplone receptacles, the trans-

Jormers and the vacwwm fubes that are employed for prcking up the signal and sup-
plying it with the proper strength to the transmiticr located at the rear of the
motor car.

power positions by changing the voltage
on the driving motor of the motor-
generator-unit.

The microphone  circuit  consists ol
microphone receptacles M1 and M2, mi-
crophone changeover switch 83, cutoil
switch S4, a 414-volt battery, rheostat
R1 and the primary of modulation trans-
former MTI. Instead of the sccondary
of the modulation transformer acting
directly oun the modulator tubes, the
voice - frequency  current  is passed
through two stages of amplification, con-
sisting of vacuum tube \7F3, audio-
frequency transformer AT, vacuum
tube VT4 and audio-frequency  trans-
former AIFT2 together with the neces-
sary batteries.  The grid circuit of the
fifty-watt modulator  tubes NTS  and
\V'T6 contains the secondary of trans-
former AIT2 and a 22V4-volt “C" bat-
tery. The modulator tubes receive their
plate current from the same 1,500-volt
generator as the oscillator tubes but it<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>