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Making

With

Days of Trial and Error in the True Pioneer Wireless Times
Ten-Kilowatt Set that Sent Four Miles Thrills for the Natives
at the St. Louis World's Fair Twenty Years of Wireless in Retrospect
Thrilling

A

BY FRANK

E.

BUTLER

Former Chief Assistant to Dr. Lee De Forest

BE

able to look back twenty-odd

years, practically to the very inception of radio, and view the develop-

TO

ment

of

this

wonder

art

through

personal experiences gained from gruelling
years of hopes, disappointments, and successes,
is a privilege that only a

For radio

is

not, as

not realize the exceptional
I

which

is

listen-in

now mine

on

my

radio

and compare its
wondrous achievements to
receiver

those

"

I

elementary

his

first

It
was in the early
spring of 1904 when, with

pioneer
work; in the building of

few

"audion

bulbs", and shared with
him the marvel of listening-in for the first time to
a wireless telephone.

ex-

was

inspiring guidance of Determined De Forest."

the struggling,
experimental days when
assisted Dr. De Forest in
of

his

Every secret
edge.
tracted from Nature

gained by relentless tests
carried on frequently without funds and often without adequate laboratory
equipment or tools, and
with comparatively little
encouragement from humans or from Nature.
But always there was the

thusiastic radio fan can-

as

new

believe, a

Its progress .was
resulting disappointments.
constantly blocked by unknown scientific
laws against which we pitted our puny knowl-

few of us can share with
Dr. Lee De Forest, the
famous radio inventor.
enSurely, the most

thrill

many

Its development has passed through
thing.
the crucible of a thousand failures with tfreir

MR. BUTLER IN 1904

A

photograph of the author, taken by the
official photographer of the St. Louis
World's Fair, where he and Dr. De Forest
were exhibiting the marvels of wireless

no more electrical knowledge than that possessed

by the average telegraph
gave up a

operator,

I

promisingposition as train
dispatcher on the New

Radio Broadcast
York Central

to take

up the then new work

From that time on, and for many years,
was perhaps closer to him in his interesting
work than any other of his employees. Subsequent events and severe trials in which
stood by him through thick and thin conI

A short time before
of wireless telegraphy.
this, Marconi had startled the world by successfully

sending

and

receiving

telegraphic

I

signals over a short distance without wires.
De Forest, who was then a young student at

vinced me that he appreciated my efforts.
Others of his employees likewise never deserted him through even his most crucial

Yale, took up research work in this unknown
field of "wireless," and thereby became one

American

of the first

experimenters

periods.

to

his

turn his entire attention

to

When

I

this

joined him,

practically all of my
friends and relatives

with the exception of
my father, chided me
and advised against

My

father
the move.
thought best to let me

choose my own career,
and while he never

modhe was

lived to listen to

ern

radio,

familiar with and
proud of the achievement I had made up
to the time he passed

The railroad
carried a
large salary with
away.

position

"The Man

work.
At

least

that

we were
Is

Crazy"

what almost everyone

is

De

those

were,

early pioneer days,

more than twenty years

die,"

ago.

Then, you could easily count

in

all

the

men in the country who even pretended to
know anything about wireless. No one of the
few who were working with wireless then,
knew whether a set carefully put together
would work at all, and how far the signals
be heard was nothing but a guess.
Transmissions of a hundred miles or more
were hailed as remarkable. Present-day
radio listeners are quite prone to think of
radio as nothing more
than telephonic
could

But before the wireless telephone, came tremendous amounts of hard,
sometimes discouraging, but always fascinatDr. De
ing and essentially romantic work.
Forest is one of those pioneers.
Mr. Butler's
memories of the early days are mightily worth
reading, since he not only saw the early wireless drama, but himself acted in it.
THE
broadcasting.

abundant opportunEDITOR.
ity for advancement,
'while my new "job"
paid only a meagre
amount and offered
no apparent assurance of a future. The
idea of communicating through space without
wires was at that time considered fantastic,
an idle dream, an impossibility, a game for
fools.
Many thought it was a fake.

WIRELESS STARTLES THE WORLD'S FAIR

IN 1904

AFTER "burning my bridges
SO,me,"
went to St. Louis and

behind

joined
Forest at the World's Fair where he was
planning the first public wireless exhibit. Immediately, my troubles began.
Due to some slip in the arrangement, I
found, upon my arrival, that our "financier"
I

De

had decided upon' another man for the job,
and the company could not afford to pay two
employees. After some scheming on ways
and means, the two of us decided to double up
on the salary question, and in that way we
was
both stayed. Within a week or two
1

chosen as special assistant to "De Forest because I could telegraph while he could not.

called us

as faithful as

Napoleon's followers.
Our working mottoes

thought of Dr. Lee

Forest back

He

"Old Guard" and

"Never

say

and "You can't
We
stop a Yank."
never accepted failure
as a finality, but tried
to find out why we
met it, and then at-

tempted to overcome
it.

At that time there
was, of course, no
radio public, and the
range of wireless was
only a few miles. The
sending and receiving
instruments were unbelievably crude, re-

sembling in no way
the marvels of toMessages were
day.
sent at the snail-like

pace of a few words
per minute, in the
dots, spaces, and dashes of the Morse code,
instead of the International code which is now
generally used.
Sending music or talking by
There were
wireless was then undreamed of.
many mountainous obstacles to meet and

conquer before we even had the vision of a
which was the forerunner

wireless telephone,
of radio.

DE FOREST'S CHANGES

IN

THE NEW ART

of the first changes to be accomplished
by De Forest was to use a headphone
for receiving instead of the telegraph sounder

ONE

used by Marconi in early experiments. The
receiving device was called a "coherer" and was made of a glass tube filled
with metal filings. These filings "cohered"

first

when

the ether impulse passed through
them, thus making an electrical circuit which
caused the sounder to click. This method
was extremely crude and inaccurate, and the
device had the unpleasant habit of occasion-
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In other words
"de-cohere."
would not go back to normal after the
It was somesignal had passed through.

we

times necessary to tap the tube with a pencil
in the left hand while writing with the right.

place in the

ally failing to
it

started to talk about

213
certain

waves

of

different lengths, etc., and we used the tuning
fork as an illustration.
Mathematics had no

embryo radio of those days and
was many years before we learned how to
measure the wavelengths and use such complicated and fearful sounding terms as of meit

ters,

kilocycles,

etc.

Leyden-jar condensers

various kinds of hookups were placed
across the "spark-gap," and we noted the
phenomenon of changing the pitch or note of
the spark as we changed the capacity of the

of

WIRELESS AT

ITS FIRST

WORLD

S

FAIR

The De

Forest tower
300 feet high was a remarkable feature of the fair and was illumined at

night with great numbers of incandescent lights.
The insert shows a wireless automobile which was
equally in style for the period as far as radio and
automotive construction was concerned

Short words we guessed at,
while long words were so
badly disjointed that we
figured those out as a child
does a rebus puzzle.

The apparatus

for send-

ing was a Ruhmkorff induction coil with a vibrator on

one end. Direct current was
used in the coil and the
vibrator converted it into
alternating current of slow
oscillations

as

compared

with those used to - day.
The power used then to
send six miles would to-day
send almost six thousand.

One
earliest

of

Dr.

De

Forest's

achievements was

produce a transmitter
operated by alternating current of high
frequency.
This gave a strong firm
spark and signal far superior in carrying
quajity, and far easier to read than the thin
weak notes from an induction coil. The
transformer coils were specially wound, and
near at hand were placed a "spark gap"
and "helix" or tuning coil, and thus "tuning
the signals" was brought into reality. Then
to

We

found that this new form of transoutranked the old induction
coil, so a decided step in advance was made.
Little did we then think that this was the
beginning of the rocky, curved road over
which radio was to pass before reaching its

jars.

mitter

easily

goal of to-day.
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PIONEER EQUIPMENT

A

Note
close-up of the De Forest transmitting equipment on top of the wireless tower at the World's Fair.
the anchor gap at the left of the direct connected helix, which, by the way, contains the open zinc spark gap

THE

GOO

DETECTOR

were carried on to
receiver than the
knew nothing about "rectifica-

experiments
MANY
find a more sensitive
coherer.

We

tion" then.
There were no text books on the
subject, nor any radio editors to write to for

We were merely electrical eccentrics
playing with a dream, so one guess in the way
of an experiment was usually as good as
advice.

EAGER CROWDS SEE
MESSAGES FLASH FROM
WIRELESS TOWER
Post-Dispatch Sending Station for World's Fair News Fairly
Sings as Words Leaps Across the Copy Visitors
Attracted Manifest Keen Interest.
WORLD'S FAIR GROUNDS,
Via

De

Forest Wireless.

Flashing messages through space from the Fair to the office
of the Post-Dispatch continues to be the wonder of Fair visitors and crowds watch the process from morning until night.
The flash of 20,000 volts every time the operator presses his
key is to them a thing of fascination. Then they turn from it to
look from the great De Forest tower out eastward across the
jarge city, but they see no sign of the message which the clicking instrument is sending out there through space.
Sometimes they stop the operator at his work to ask him if it is
really so.
They shake their heads in amazement when he
answers "yes," and explains that in the Post-Dispatch office
another instrument is ticking in response to his, and thu carrying Fair news to the newspaper and the world. The loud

buzzing of the powerful instrument surrounding the operator 200
feet above the ground in the De Forest tower does not prevent
the visitors from crowding about him.
It is so loud that the operator must keep his ears full of
cotton.
It fairly deafens visitors and sending them away with a
headache if they stay too long, but nevertheless they stay, for
the power of the mystery is very great.
This buzzing is caused by the powerful electric spark which the
operator's key releases and corresponds to the click of the
ordinary wire telegraph instrument. The dots and dashes are
so audible that operators for telegraph companies and the
police and fire departments anywhere within two blocks of the
wireless tower amuse themselves with reading the wireless messages as they are buzzed off by the sending operator.
Published in tbe St. Louis Post-Dis[>atcb during 3rd Week o>
June. igoi.

Making Wireless History With De
another.
ceivers,

it

One day, while working on -rewas discovered that a salvy mixture

of various ingredients reproduced the
signals
in
the headphone.
The "discovery" was
thoroughly tried out but found lacking in

definite merit, although it did get as far
as to receive a name.
It was called the
"goo"

any

receiver, and I believe that somewhere in the
archives of the Patent Office may be found a
formal application for a patent made for it
by
Dr. De Forest.
reFinally the

electrolytic

was introduced. This was such an
advance over anything previously introduced
that it seemed to be the
height of perfection.
ceiver

consisted of a small glass
dilute solution of
caustic potash and
It

cell

containing a

Forest

215

condenser."

Instead of the movable plates
to-day, we used a small brass tube
split in halves lengthwise and rotated one
half within the other without
them
so

common

moving
backward or forward. We knew nothing about
"measuring" capacity. Either our experiment worked or it didn't. If it failed, then
we would "change things" until it did work.

WHAT TO NAME THE CHILD?

IT WAS

always characteristic of De Forest
new item discovered by a
simple homely name which was significant
I

to call every

of the act

Most

of the

it

did or the thing

it

resembled.

names coined by him many years

water which formed one anode of
the circuit.
Into
this solution was
immersed a cathode point, and the
incoming wave was
rectified by electrolytic action.
Fessenden em-

ployed a fine wire
coated with silver

which was dipped
into nitric acid to

burn

off the coat-

and

ing

make

a

whisker point.
De Forest used a

fine

different type
terminal called the
"spade electrode"

because of the
shape of the terminal.
This was
found to be both
and senand not sub-

practical
sitive

to

ject
off

"burning

points" in the

middle of a message as was that
involved in the

Fessenden

prinIn this cir-

ciple.

cuit was introduced the poten-

tiometer, a

name

coined

radio

for

THE EXHIBIT

work.

This set
also contained the
first

"variable

Sv/ft
World s

rican

De

Forest Wireless Telegraph
Company" at the St. Louis
'^
Fair in .904
A sample transmitting and receiving
set is installed in the
booth.
Its noisy crackle could be heard for
great distances

2l6

Radio Broadcast

ago, are still used in radio to-day. Some of these
are the "fan" antenna, the "helix," the "spade"

WIRELESS A MIRACLE

NIGHT
ATthousands

electrode, the

"pancake" tuner, the "spidertuner, the "wing" (now called plate),
the "grid" of the audion bulb; the A and
B battery; and audio and radio frequency.

web"

The

be seen for

the tower was illuminated by
of electric lights which could

many

miles.

In addition to this

was maintained in the
Building and from both places we

station, another exhibit

transmitters made were of 4-K.w.
They were soon supplanted by a

first

power.

OVER FOUR MILES

Electricity

demonstrated "wireless" to endless streams of

IO-K.W. set. It
was this latter size
that was used on

curious people.

was displayed

the large 3oo-foot
steel tower erected
on the World's

"Wireless Auto
No.

Grounds at
Louis. Two

range of recepwas only a few
blocks but it always created much
tion

tower

whenever
was driven about
the streets or
interest

where the wireless
instruments were
installed.

it

Many

viewed at

amusing incidents

happened. One

Its

design of chas-

in comparison
with present -day
automobiles shows

information,

its

antiquity.

Not content

our explanation of
wireless and then

with

bluntly told me in
front of the crowd

had won

the honors
the IO-K.W. station

that the whole
thing was a fake.
She agreed that we

De
a

-

,

etween

t

DR. LEE DE FOREST
This picture was taken
appear with this article,
Dr De Forest is standing before one of his vacuum
tube telephone transmitters which he designed to operate
from the ordinary 60 cycle lighting current
In a corner of his laboratory.
years alter the others which
.

two

stations, thus

making
less."

it

"wire-

Many

and look up to see
from the top of the

anything was visible
mast when the signals left.
From this tower we transmitted daily news
to the St. Louis Star and the Post- Dispatch, a
distance of five miles.
Thus was established
the first newspaper radio service, and the
reprint on page 214 from the Post-Dispatch
if

ject of this

increase

of

was to

distance

transmission.

Obviously

but

there

two

be done. We had
either to increase the power of the transmitter
or develop the sensitivity of the receiver. The
former plan was adopted and a twenty-kilowatt
station was planned
of exactly twice the
power used in any previous experiment. It
seemed as though when we doubled our power
we increased our troubles at a compound

methods by which

this could

during the third week of June, 1904, is the
radio news message to be flashed
through the air and published in a news-

that time

paper upon a predetermined and established

mense void

schedule.

without the least fear of interference.

first

experi-

special

were

per-

sons would go outside

for him,

Forest started

mental station on
the western limits
oftheFairGrounds
near the Boer War
Exhibit.
The ob-

"sent without
wires," but she insisted we did this

,

ex-

sis

listened intently to

by using a silk
thread instead of

its

hibitor's stand.

day, a lady desiring her full share
of

which was

Its

spacious elevators
carried visitors to
the top of this observation

i,"

the very first wireless automobile.

Fair
St.

In

an adjoining booth

ratio.

As there were no stations operating at
it was not necessary to concern our-

The imselectivity of tuning.
of ether above us was free to use

selves about

Making Wireless History With De Forest
I

in

was placed

in

charge of this station, where,

company with

Dr.

De

we

Forest,

experi-

mented for many weeks in privacy and free
from the madding crowds around the other
wireless exhibits.

The new experimental

station

was

called

the "Jerusalem station" because of its proximity to the Jerusalem Exhibit. It was the
It
first high-powered station in the world.

was soon found that many of the principles
employed in the ten-kilowatt station did not
apply to the new station with its 60,000 volts
Heretofore we had
oscillating current.
been handling just a big lot of current, while
now, comparatively, we were playing with
miniature lightning of static electricity and
did not know very well how to handle it.
of

CONDENSERS SEVEN FEET LONG

THE
being

spark-gap

Leyden

condensers,

jars,

instead

were made

in

of

heavy

two-inch plank boxes, seven feet long, two and
one half feet high and equally wide, and liquidImmersed therein
tight to hold kerosene.

AT THE

were two large sections of plate glass upon
which heavy sheets of tinfoil were pasted on
both sides. Each complete tray weighed
about a ton, and from four to six of these tanks
were used. Huge transformers six or seven
feet high "stepped up" the tremendous volThe spark gaps had terminals one and
tage.
one half inches in diameter upon which a cold
blast of air from an electric blower was constantly blown.
Telegraph keys, even of
extra large design, were impossible to use, so
we devised a long handle arrangement which
operated like a pump. The contact points
were encased in a tank of oil to prevent arcing
and fusing. Imagine pumping water at the
old town pump for half an hour,
that's how
we sent signals before we discovered a better
way. Our test signal was always the Morse
letter "D" consisting of "dash, dot, dot."
This would be sent out for hours at a time.

We

occasionally changed the helix adjustment
or the condensers.

Our experiments continued to result in
nothing but one failure after another. Some-

NEW YORK RADIO SHOW

Mr. Butler is talking into a microphone connected to a De Forest "singing arc," built in
The "singing arc" was one of the earliest methods of producing continuous waves for wireless telephony and the three-element vacuum tube of DeForest successfully superseded it

Last October.
1907.
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2l8
times, after days

and nights of hard, pains-

taking work building up the series of condensers we would "blow up" the entire set in
an instant, smashing the heavy glass plates to
small pieces, blowing kerosene all over us and
over the premises, only to gather up the
fragments, rebuild with new glass and tinfoil,
change the experiment, and try another

sanity.

in

was so

unharnessed

some

of the founda-

tion

stones

in

this

huge radio structure
which exists to-day.

head or elbow

in
if

In his

the

one

was sending. The
roar from the spark
gap could be heard a
block away and it
held its own in noise
intensity with the

listening-in with the
headphones with ears

plishment such, perchance, as is not given
to

of the wireless

spell

once

1907-1924
Mr. Butler is holding a De Forest audion tube made
1907 and contrasting it with a tube made by the
He hazards that the 1907
same company in 1924.
one is perhaps the oldest tube in existence. The old
tube was made with a fragile double filament so that
when one burned out, the remaining one could be
used.
Their life was very short. The grid and
"wing" were on opposite sides of the tube. The
"wing" now called the plate was a flat piece of
metal and not a tube as is used to-day
in

DOING THINGS NEVER BEFORE DONE

great

meant that we were

was

a blessing,

at least "get-

Oftentimes we were awed
There
at the thing we were trying to do.
was something uncanny in trying to snatch
the tangible out of the intangible nothingness

tience, nor

how

great

the sacrifices

always
hopeful, always in effascinating forever."
Control of the apfort,

paratus having been

On this occasion, President Francis of
the World's Fair sent the following wireless

always there were hope and expectancy. It
was a royal game of angling.
changed
things, fussed and fussed and experimented,
still
hearing nothing except an occasional
of static which at that time

never quit

no matter what
the demands on pait,

achieved, we immedismash records for distance.
The first event was on September 5th, when
communication was established between St.
Louis and Springfield, 111., a distance of 105
miles.

We

falls,

ately began to

blazing the radio trail, we enthe immensity of space. We
listened-in on this infinite space and heard
nothing. The silence was at times unbearable; the waiting, nerve racking; but

THUS,
countered

it

many. Those who

once enter this work,
on whom the enticing

strained to the utmost. Nothing in
that long period of experimenting was more
tiresome than this.

because

of

De

there

it

was always present.
And hour after
hour, one of us was

memoirs

"Night and day
no respite
is
from care, from toil,
from interest. But it
is a life well worth the
living, the full accom-

a foot of

ballyhoo bagpipe of
the Jerusalem Exhibit on the one side
and the cannonading
ih the Boer War Exhibit on the other.
The odor of ozone,
mixed with kerosene,

the

of

those days, Dr.
Forest writes:

the apparatus while

rift

way we

and

"poke"

came within

little

free

station, that it was
not at all uncommon

to get a

our

were piecing together

Static elec-

hook-up.
tricity

No wonder folks doubted our
However, our longest waits were always rewarded, and finally, we accomplished
what we had aimed to do. The thrill then
was indescribable because the very thing we
had just accomplished had never before been
done by man. We never thought then that
of the free air.

message to Governor Yates of
1

Illinois:

you as the distinguished executive of a
commonwealth by the modern means of com-

salute

munication, the wireless telegraph, a great achieve-

ment
which

of science, of the marvelous advancement of
this universal exposition furnished many

I
hope to see you within
interesting evidences.
these grounds often during the remaining three
months of the St. Louis World's Fair.

ting something."

Shortly
established

Building in

communication was
Railway Exchange
Chicago, a distance of 300 miles.

afterwards,
with the

Making Wireless History With De Forest
In writing of this event of

September

i8th,

De

Forest says:
"This was indeed a stride in progress, fulfilling careful promises, crowning long and dis1904, Dr.

couraging efforts. Especially significant was
it that the formal opening of the St. LouisChicago service should occur on Electricity
Day at the Fair with the Jury of Awards and the
Delegates of the Electrical Congress present."
It is amusing to recall the elaborate precautions this austere body of officials took to

make

certain that this

new

Some

wireless.

by

ally

service

was actuwas sta-

of the party

tioned at Chicago and the remainder at St.

Complete communication was main-

Louis.

tained
tion,

all

afternoon to their entire satisfacresult we were awarded the

and as a

Grand

219

was one of the highest

Prize which

honors bestowed upon any exhibitor.
Upon the strength of these singular accomplishments the United States Government
became so interested that a contract was
to

signed

erect

five

similar

high-powered

West Indies, each station
guaranteed to work successfully one thousand miles. This was a distance three times
greater than that we had just bridged, but
with light heart and high hopes we packed up
our tools and started south for new worlds to
stations

the

in

conquer.

we dream of the tremendous
awaiting us and the months of
sweltering days ahead before our

did

Little

difficulties

tedious,

task was accomplished.

article of this series will describe and illustrate the events of this tropical venture. THE EDITOR.

The next

WEATHER BUREAU
U.

S.

DEPARTMENT OF AGRICULTURE

Program for Broadcasting Weather Forecasts
and Reports by Radio Illinois Section
NA;, Great Lakes:

(151 Kc.) 9.45 A. M.
storm
forecasts;
4.00 P.M.
10.00 P.M.
evening lake fore-

aviation

casts,

forecasts,

general

forecast,

Morning lake

general weather conditions.

warnings;

night." Sundays and holidays irregular.
i.oo A.M.
woe, Davenport: (620 Kc.)
morning local forecast, state forecasts, river

casts.

(In code).

M.

casts,

after

Sept.

morning state

14)

forecast,

general

special

fore-

forecasts,

crop summary on Wednesday, specwarnings issued after sending hour, broadcast immediately.
KYW, Chicago: (560 Kc.) 12.00 noon,
( i.oo A.M. during local "Daylight Saving")

weather

ial

i

morning

"silent

i

i.oo P.M. to
Chicago: (870 Kc.)
2.00 P.M., except Sundays (probably about

WLS,

12

Monday,

local forecast, state forecasts, lake

forecast, general

weather conditions, weather

crop summaries on Wednesday;
12.15 P M
forecasts repeated; special cold wave warnTuesday, "silent night."
ings sent as flashes.
WJAN, Peoria: (1070 Kc.) 9.15 A.M.
-

morning

-

local forecast, state forecast, shippers'

forecasts, general

weather conditions, special

warnings; repeated at 10.30 A.M. and 12.30 P.M.
WEW, St. Louis: (1072 Kc.) 10.00 A.M.

warnings at 2.15 and 4.15
evening local fore9.25 to 9.30 P.M.
cast, state forecasts, lake forecast, aviation
forecasts.
Monday, "silent night."

morning local forecast, state forecasts, general
weather conditions, river forecasts; special
warnings at 5.00 P.M.

WAAF, Chicago: (1050 Kc.) 10.30 A.M.
morning local forecast, state forecasts, general
forecast, general weather conditions, aviation

morning local forecast, state forecasts, general
weather conditions, river forecasts and stages;

during winter
season; weather-crop summaries on Wednesday during crop season; 12.30 P.M. repeats
the 10.30 A.M. information and on Saturday

and

forecast; special
P.M.;

forecasts,

shippers'

advices

gives weekly outlook.

important holidays.
WON, Chicago: (810

morning

local

Silent

Kc.)

Sundays and
10.00

A.M.

forecast, state forecasts; 9.35

P.M. or later, at end of regular program
evening local forecast, state forecasts, lake fore-

KSD, St. Louis:

special

(550 Kc.)

10.40 A. M.

warnings at

3.00

P.M.,

12.40 P.M.,
1.40 P.M.,
10.00 P.M.
evening state

forecasts.

Amateurs receiving weather forecasts are
requested to advise (by mail) Weather Bureau
Office, Springfield, 111., of the quality of service received and how distinctly the stations
are heard.

W.

F.

FELDWISH
Meteorologist in Charge.
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Simplified Story of the Super-Heterodyne, Removing, for
Layman, the Mystery of Its Workings Who Developed the

Receiver and

How

Works

It

Another Family Tree Diagram

BY JULIAN
fourth article by Mr.

THE
of

Kay

in his

KAY

"What's

in a

Name?"

series

should be

interest to the great majority of radio readers.
His first article (June,
The next, in
1924), sorted out and classified the radio receivers in present use.
The third (November, 1924),
July, explained radio-frequency amplification.

discussed audio frequency amplification.
Each article was accompanied by
the novel Family Tree diagram. One hears so much these days of the superheterodyne and what it will and will not do, and glib bandyings about of names
common to the "super," that it is not unnatural to wonder if all the radio conversationalists really. know their subject.
Mr. Kay has here tried to bring together
the facts about the "super" without growing too technical. The Family Tree
diagram for the super-heterodyne will be found more than usually helpful.

THE EDITOR.

O

"dyne."

r

ALL

tions of the practical efficacy of the superheterodyne was given by Paul Godley, a very

and supers of
is one receiver
that seems to have preeminent
claim to be both a "super" and a
That receiver is the Super-

modern

the

dynes

radio, there

known Eastern amateur, in his famous
Scotland experiment three years ago. Using

well

home-made receiver of this type, at Androssan, Scotland, he succeeded in receiving and
a

heterodyne.

The "superhet"

as this receiver

called, is the result of

men.

is

identifying many American amateur signals
at a time when neither transmitting nor receiving stations had advanced to their present

familiarly

much work by many

The names most

closely

connected

Fessenden, Armstrong, and Houck,
are only a few of those who have devoted time
and energy toward making the receiver an

with

efficiency.

it,

of

Although the fundamental idea underlying
the super-heterodyne is simple enough, the
build
practical difficulties are many, and to
"
one of these Rolls Royce" of radio is more
a task for an experienced radio constructor

Pittsburgh, one of the earliest investigators
The
in the realm of wireless telegraphy.

From
than for the ordinary radio layman.
the Greek origin of the term, one may gather

electrical

and a commercial

possibility.

The invention of the "heterodyne" part
the name is due to Professor Fessenden

of

that

"super" part was attached by Edwin H.
Armstrong after he
heterodyne

idea

What "beats" are?
What heterodyning is?

to

The principle
works ?
:

To

this creator of

circuits

much

is

credited

ment

of the developof this remark-

able

receiver

as

know it to-day.
One of the most

we
in-

teresting demonstra-

somewith

a

force that arises

cir-

cuits.

receiving

thing to do

Do You Know

had applied the

vacuum-tube

this

system has

on

through a "change."

A

which

the

"super"

Wloy the super-heterodyne is so sensitive?
Why a super-heterodyne should not be
used with an antenna ?

What

simper-heterodyne ?

"first detector"

the

second

is

modern

a unit

of

force equal to about
five hundred
thousandth of a

one

pound, and "hetero-

the "local oscillator" is?

The function of the
The advantage of

in

dyne

science

tube?

harmonic

suggests

dyne"

a

change or variation.
In fact this receiver
is

a

"

frequency-

The

Rolls

Royce of Radio

changing" device, and therein lies its great
selectivity and the remarkable amplification
of signals

it

brings about.

WHAT THE SUPER-HETERODYNE
just

NOW,
principle?

what

is

The fundamental idea
phenomenon known as

(BClLUfM

nrans

I

IS

the super-heterodyne
is

based on a physical
which occurs

beats,
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all the amplifiers in the world won't help him
to hear signals from great distances, and a
super-heterodyne will not work to full ad-

lhexcoH5 not courted

vantage.

THE LOCAL OSCILLATOR

FIGURES
*

types

and 3 show several common
oscillators.
The Hartley cir-

probably to be preferred. It is a
and good oscillator covering a
wide range without change of coils.
The latest development in the superheterodyne history is, as Major Armstrong
has pointed out in RADIO BROADCAST, the
"second harmonic" idea.
Instead of using a

cuit

is

simple, cheap,

OUTPUT
FIG. 3
Various other types of oscillators. The Meissner
is at the left and a feedback system at the right

stage of radio-frequency amplification ahead
of the first tube.
Such a stage may be one
of the several types described in the second

This radio-frequency
article of this series.
amplifying tube will eliminate all possibility
of radiation.
The better plan, however, is to
stick to the conventional method of using
loop, detectors,

The

2

of

separate oscillator, the first detector is made
regenerative, and the frequency of oscillation
such that its second harmonic will beat with
the incoming waves.
Use of the second harmonic makes the two tuning controls independent of each other, and eliminates one
tube, which

is

an obvious advantage.

and

amplifiers.
real superiority of the super-heterodyne

actually fades almost to insignificance if its satisfactory operation requires an outside antenna

because the development of modern receivers
with a reasonably large antenna will practically
duplicate in selectivity, volume, and distance
A very
the super-heterodyne's performance.
striking example of such a receiver is the
Roberts circuit when used with a good pushpull amplifier such as the four-tube arrangement known as RADIO BROADCAST'S four-tube

THE FREQUENCY-CHANGER TUBE
or the tube in which

first

detector,
THE
the actual
frequency takes place,
shift in

may be one

of

two general types

as

the

Knock-Out.

WHAT THE SUPER-HETERODYNE WILL DO

A

PROPERLY
dyne

is

constructed

super-hetero-

one of the most sensitive receiv-

ing systems, that is now available, although
not the most satisfactory from several points
of view. The only limit to its range is the
of local noise, that is the interference from "bloopers," arc lamps, door bells,
X-ray machines, street cars, elevators, etc.
The "superhet" will receive anything that is
in the ether, and anything that is above the
level of the noise can be picked up and identified.
But so will other receivers, lately de-

FIG.

4

frequency changer. The separate
oscillator uses the Hartley connection.
The output
goes to the intermediate-frequency amplifier

The

circuit of the

level

veloped.

The

writer's idea of a radio

Utopia

is

an

say in the middle of Lake Superior,
where the noise level is 'way, 'way down with a
island,

super-heterodyne to keep one
It is to be understood that this

company.
is

a radio

Utopia!
On the other hand, if the owner lives in a
congested area where the noise level is high,

Family Tree shows. The two frequencies
be mixed in the grid or the plate circuit.
Of the two the former seems to be preferred.
Plate-circuit modulation may be used, as in
the Ultradyne circuit. The Radio Corporation second harmonic super-heterodyne receiver, however, uses grid-circuit modulation.

may

be pointed out here that broadcasting
use plate-circuit modulation, and
there seems to be no evident reason why this
method may not be applied to the receiver.
It

may

stations

shows a frequency changer of this type.
Another one of the tricks of the super-

Fig. 5

heterodyne

The output

lies in this

frequency-changer tube.
of this tube to the amplifiers that

Radio Broadcast
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ML

FIG. 7
Diagram of a two-control super-heterodyne showing the principles described in the accompanying article.
There is a loop for receiving, tuned by a condenser, and the Hartley oscillator circuit is used. Grid condenser modulation is employed. The intermediate-frequency amplifier is coupled by untuned transformers,
and the tubes are neutralized. Detection is accomplished in the last stage by the usual grid condenser
method. No audio amplifiers are shown, but would be connected where the telephones are indicated

Such transformers should be paired so that
they work together properly. This is a mat-

mediate amplifiers are giving enough gain that
they have to be neutralized to keep them
from howling, one may rest assured that he is

ter for the laboratory-equipped engineer.

getting

usually

best

for

the

interstage

coupling.

THE SECOND DETECTOR

FOLLOWING
*

mediate

two or more stages

of inter-

or

beat-frequency
amplificasecond detector
from which they pass to the output circuit
as usual.
This detector tube operates by
means of the usual grid condenser leak method.
It may or may not be regenerative, but if so,
it must oscillate at the beat frequency.
tion, the signals are fed into a

There is really no object in making this detector oscillate, provided that the remainder of
the outfit is made properly.
All the signal
strength that one can stand will be attained
before the second detector is reached, so there
is

little

use in making the apparatus more
than necessary. If the inter-

complicated

all possible out of the equipment.
In one of the Radio Corporation models,

one of the intermediate amplifiers is reflexed,
thereby eliminating one vacuum tube and
bringing the total number down to six.
If a loud speaker is to be run from this
receiver
and it is not wise to try a pair of
phones on a strong and healthy "superhet"a stage or two of audio-frequency amplification may be added.
If the
intermediate
amplifiers pass the required band, and if the
last detector and the audio-frequency amplifiers are not overloaded, undistorted music and
speech should arrive at any part of the country from all other parts of the country, during
the winter and at night.

What more

could any one ask of any

ceiver?

"THE VOICE OF THE CITY"

IN New

Yorl^, Q ' least, a radio voice.
Young's excellent article, telling
what station WNYC is doing in New York and
the possibilities of municipal broadcasting will
be one of the interesting features in the January

TS,

James

C.

RADIO BROADCAST.

re-

How

to Build a

Knock-Out

Amplifier
A Highly Efficient and

Easily Built Amplifier Unit

Combining Resistance and Transformer Coupling

BY ZEH BOUCK
IS unfortunate that many radio writers
lack experimental data, personally gathered, with which to bolster up their more

IT

theoretical
statements. Were
general
such not the case, authors would have been less
hasty and definite in the repeated denunci-

ation of resistance-coupled amplification since
RADIO BROADCAST introduced this system to
the fan a half year ago.

There are few radio possibilities that have
been more maligned than this truly meri-

A transformer-coupled stage perattained.
mits a greater intensification that is roughly
equal to the amplifying ability of a resistancecoupled amplifier multiplied by the turn ratio
of the transformer.

The

truth

is

that neither resistance coup-

ling nor transformer "coupling

each

fect,

arrangement

is

being

in itself perin

deficient

A

considerqualities possessed by the other.
ation of the characteristics of each amplifier

will be enlightening in that it will indicate a
method of combining the two systems. The
system of radiophone amplification.
Its economy of operation has suffered the most
composite arrangement exhibits both the
relentless criticism which a half hour of actual
superior amplifying ability of the transformerexperiment and a half minute of unclouded
coupled amplifier and the perfect quality of
the resistor intensithought would have
demonstrated to be
fier.
unjust and without
Facts and Fancies
TRANSFORMER DISsound foundation.
TORTION
The resistance-coupled amplifier has come
The

torious

sole objection

that holds

more than

a negligible amount
of water is the fact
that transformer-

coupling permits
greater

amplification
per stage than the re-

sistance-coupl ed
system. The resistance-coupled
fier permits
oretical

amplia the-

maximum

intensification

equal

to the

amplification
constant of the tube.

That

is, the potential
applied to a succeeding tube is equal to

applied to the
preceding tube times
the amplifying ability
that

of the

bulb.

repeating
This limit,

however, can only be
never
approached

in for

a lot of criticism from

many

in

the

radio industry who ought to know better.
If the laboratory tests they claim to have

only objecTHE
tion to the usual

some-

transformer-c o u pi ed

their laboratory

methods.

amplifier is the distortion which is al-

who

most

made

actually

thing radically

were made, there

wrong with

is

In this timely article, Mr. Bouck,
widely known as one of the soundest
of radio technicians, describes a unique and
very satisfactory amplifier which happily
is

combines the desirable features of resistanceand transformer-coupling. Two other applications of resistance-coupling to an amplifier have been described in this magazine
by Mr. Bouck, one in June, 1924, where
resistance-coupling was added to the onetube knock-out reflex and in October, 1924,
where a two-stage resistance-coupled amplifier was added to the Roberts circuit.
This amplifier unit should not be used with
any kind of a reflex receiver, because such an
arrangement would bring two stages of
transformer coupling into play.
To those who criticize resistance coupling,
we wish to extend an invitation to visit our
If they wish to do so, they may
laboratory.
bring any receiver of this type with them for
comparative test. THE EDITOR.

evident

invariably
when ampli-

fication

is

to

continued

loud-speaker

tensity (that is,
or more steps).

suming the

in-

two
As-

proper

operation of a cascade amplifier in respect to the biasing
of grids, distortion is
promoted in several

The first
sideration is

ways.

conthe

ineradicable tendency
of the transformer to

favor certain frequenusually those of
a medium high period.

cies

In

a

well

designed

How

Knock-out Amplifier
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transformer, this characteristic is

somewhat subdued,

to the extent that distortion

cannot be

discerned even
ear, in a

by the trained

single stage of intensification.

However,

if

continued

amplification is
through addi-

tional stages, perhaps only

one, repeating through the
same general type of trans-

former, the following transformer will emphasize the
distortions originated in the

FIG.

The

be eliminated.

first step.

The

thus cumulative, and the distortion
finally evident to the average ear.
effect

is

Another phenomenon which

will

is

result in

the non-uniformity of the magnetic action of a transformer when heavily
loaded.
More technically, in such a case, the
distortion

I

combination amplifier.
In the majority of cases Ci can
The detector is coupled to the amplifier in the usual way

circuit of the

is

turn

is argued against by its inconvenient size
and more worthy theoretical considerations.
Distortion from this cause is probably encoun-

tered only in cases of excessive amplification,
with high plate voltage and little or no bias, in
which instances it is merely contributory to
the general strain. It should never be experi-

inductive effect is no longer proportional to
variations in the magnetizing current as the
saturation point in the core is approached.

of

Some audio transformers evidence such an
action at comparatively small loads.
The

cation.

ounce of prevention

ation in grid potentials

is

a larger core, which in

enced in the

first

amplifying

view of the amplifier.

ing parts

makes a

last

The

particularly

is

a

phenomenon

uneven emphasis similarly confined to the
of transformer-coupled amplifiFor satisfactory amplification, vari-

stage

FIG. 2

A rear

stage.

Distortion in the tube itself

mountcompact and neat job

selection of panel

is

limited to voltages

Radio Broadcast
Transaverage receiver.
former Ti is any reliable

audio-frequency

trans-

former with a turn ratio no
higher than four to one.
The .00025 rnfd. condenser
across the secondary

is

a

Micadon, and connected in
this manner it will improve
the quality of
formers.
The
offers

some

trans-

capacity

a comparatively low

impedance to the high frequencies which may be over
emphasized by the transa discriminating
former
"short" that irons out unIts deeven amplification.

should be determined by experiment.
Ri is the first coupling
resistor,
having a value

FIG. 3

sirability

The

panel layout of the amplifier described.
order to maintain a consistent appearance

The
of

be varied in

design may
receiving apparatus

all

projected by the straight portion of the
usual "characteristic curve." However, in
the transformer-coupled system, such variations are additionally confined to about half
this workable portion, the negative or lower
slope which limits may be exceeded in the

250,000 ohms. This is considerably in
of the usual resistance of 100,000
ohms, which is employed in the case of the
second resistor, R2. Experiments have determined the higher value as the most satisfactory in the plate circuit of the first tube in

case of a strong signal in the last stage
Distortion will be the result.
of amplification.

this particular amplifier.

The impedance and

.006 mfd. capacity.

resistance-coupled ampli-

fiers are less restricted in this

operating characteristics
range of grid variations.

manner, for their

permit

THE IDEAL AMPLIFIER AND

ITS

a

greater

of

excess

C2 and C3

The grid leaks, R3 and R4 have respective
values of 500,000 ohms and 100,000 ohms.
The rheostat and jack connections are quite
self-explanatory.

CIRCUIT

THE PARTS

IS thus evident that the distortion in the

ITtransformer-coupled

amplifier

be

may

is

considered as being totally absent in the first
In this position, its superior amplifystage.
ing ability

recommends

it

as

ideal.

It

is

equally obvious that the case of the resistancecoupled amplifier has been similarly well
established in the second and third stages
where, free from the distorting characteristics
of] the transformer, it outputs an auditively
perfect signal.

The

now

grasp the possibilities
of an amplifier consisting of one stage of transformer amplification followed by two stages
of

reader will

resistance

illustrations

The accompanying
coupling.
show such an amplifier, which

thoroughly justifies the theoretical considerations outlined above.
i
is the circuit of this ideal ampliThe various values
arrangement.
fying
and connections have been determined experimentally and will give the best results on the

Fig.

are the isolating condensers of

a

list

following
THE
the amplifier
used
in

of the exact parts
and de-

illustrated

Equally reliable makes may, of
be substituted for the designated
apparatus with similarly satisfactory results.
scribed.

course,

One 7" by 10" panel;
One six- or ten- ohm rheostat;
One twenty- or thirty- ohm rheostat;
Three standard sockets;
One Haynes-Griffm audio-frequency amplifying
transformer;

Two Daven

Resisto-Couplers with necessary grid

and coupling resistors;
Two .006 Micadon or

leaks

New York

Coil

Micadon or

New York

con-

densers;

One .00025 mfd. capacity
Coil condenser;

Two

Pacent jacks

(one open

and one closed

circuit);

Six binding-posts;

And

the necessary tail-washers, busbar wire, etc.

How

to Build a

Knock-out Amplifier

CONSTRUCTION
the

illustrated

THOUGH
sign
suggested

OPERATION
mechanical de-

to the average builder,
the amplifier admits of several minor electrical
and mechanical variations, such as a second
is

stage jack, automatic filament control, and
constructional changes to adapt the apparatus
It
to a tuner of rather different appearance.

be observed from the photograph, Fig. 2,
all apparatus, including sockets, are of
panel-mounting design, which makes possible
an exceedingly neat and efficient construction.
The baseboard, may of course be used, if the
designated apparatus is inconvenient or unavailable.
Fig. 3 shows the panel layout and
Fig. 4 is a descriptive drawing of the amplifier
will

that

described, and

recommended.

of

the

operation
THE
tance-coupled amplifier

transformer-resisis

with

identical

The
types.
indicated battery connections are made, and
the output of the tuner wired to the prithat of the

mary
plus

of

more conventional

the

amplifying

transformer,

the

B battery and plate connections following

through to the respective apparatus in the
detector circuit.
When inputting from the
detector of a regenerative receiver, a telephone
bypass condenser, which may be a Micadon.
.002 mfd., should be shunted across the primary
of the transformer, or from the upper (P) side
of the primary to the filament battery.
In

most

receivers, this condenser will be

included in the original tuning circuit.

FIG.

A
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4

This will be helpful to our less
picture drawing of the layout and connections.
experienced readers, who, however, should train themselves to understand Fig. i

found

Radio Broadcast
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Front view of the completed amplifier.
been used in the set described, in the

Only two jacks have
and third stages

first

How

to Build a

Knock-out Amplifier

Two plate voltage potentials have been
indicated and extra posts provided, isolating
the higher voltage from telephone receivers
However, if an
plugged into the first jack.

This places a slight positive
lighting battery.
bias on the tube, operating the bulb a little
higher on its characteristic curve. As the

amplifying plate voltage in the neighborhood
of one hundred is applied, the two upper right
hand binding posts may be shorted over,
eliminating the necessity for an additional
tap to the B battery.

down,"

TUBES

ANY
the

One

described.

fact

"modulates
amplifier
very emphatically on the

writer has operated resistance- and impedancecoupled power amplifiers that were distortion-

only when functioning with a positive bias,

supplied by a

C

battery.

However, distortion in an amplifier

secures

The
the best volume from the six-volt bulbs.
plate potentials should vary with the type of

in

higher audio frequencies, more room for a
useful grid variation is provided by this connection.
It is interesting to note that the

less

of the standard tubes can be used in
amplifier

resistance-coupled

be rare.

built

former-coupled amplifier. No bias however,
should be used with the knock-out amplifier.

the
majority of cases, unsatisfactory quality can
be traced to either poor tubes (generally bootleg) or the loud speaker, and should the simple
remedies suggested in the preceding paragraphs prove of no value, the trouble may be
external to the amplifier.

DISTORTION

ECONOMY

It is wise to keep close
tube for best results.
to the upper limit recommended by the manufacturer with the bias in the straight trans-

/CORRECTLY
^-^

operated, the output of the
be perfect

amplifier described should
as far as the ear is concerned.
tionally loud

the

final

On

excep-

and with some tubes,
may "choke," which will

signals,

stage

This
grating reproduction.
remedied by lowering the resistance of the last grid leak, R4.
Placing
the fingers across the leak prongs on the
result in harsh,

strain can be

resisto-coupler

(lowering

the

resistance

by

shunting through the hand) is a simple test to
determine if distortion is due to the overloadThe uv-2Oi-A is someing of the last tube.
what limited in respect to the power it will
For dance purhandle without distortion.
poses in a large hall, a power tube, such as the
Western Electric 2i6-A, with a separate
rheostat,

is

recommended

for the last stage.

high tones will
generally be remedied by eliminating Ci (if
used) or by bringing the grid leak of the last
tube down to the plus side of the filamentFlatness,

or

loss

of

the

exactly

as

described

will

of

plate-current consumption
THE
knock-out amplifier
unusually
is

resistors.
The plate current
the last stage can be materially reduced,
without appreciably affecting volume, by
including a five-thousand-ohm resistance in
series with the loud speaker.

ohmage coupling
in

EXCELLENT
James
^ANnumber
RADIO BROADCAST,
article,

by

the
low,

with the exception of the last stage, being
under that of a well biased transformercoupled intensifier. With one hundred volts
plate potential, across both B battery posts,
the first tube, when the amplifier is passing
signals, draws about .17 milliampere (seventeen one hundredths of a thousandth of an
ampere)! Under similar conditions, tube
number two consumes one milliampere, and
It
will
be
tube three, five milliamperes.
observed that the third tube consumes almost
five times as much as the total plate current
of the preceding amplifying tubes.
This is
due, of course, to the substitution of the loud
speaker windings for the comparatively high

A MOTOR GENERATOR FOR BATTERY CHARGING

of

In

Millen will appear in an early
which describes the theory and con-

The
struction of a motor generator for charging radio storage batteries.
entire unit is not expensive to build and to assemble, and gives a very
quick and economical method of charging the storage battery.

bint of View

Way

Don't Great Musicians Aid Radio?

A

who

majority of the leading musicians of
country would take a constructive
interest in radio music, this particular
feature of broadcasting would soon show

marked improvement.

At present they are
than a help to the cause.
They are^ quite willing to concede that there
are unlimited possibilities for musical achievements of value through the radio, but they
withhold activity in
helping toward the dea detriment rather

of

possibilities.

Yet when

sufficiently interested in radio music to
it in its relation to humanity rather

than to his or her individual career.
Such a musician is Mrs. H. H. A. Beach,
the only American woman composer who has
gained distinguished international recognition,
and who, in addition to this, can hold her

IF

velopment

is

consider

this

own among

the

men composers.

on radio music from such

An

a source

opinion
is

of far

more than passing importance.

When

these

this

asked to give
Mrs.

opinion,

radio music does finally
attain a level sufficiently high to command

Beach's reply, although brief, showed
broad comprehension

the respect of the critical, these
musicians,

of the subject:

who

are

that

day

waiting for
the
while

say that, in
main, its influence
has been for good.
know

they are doing nothing
it about, will
be among the first to
seek the microphone
for the promulgation
of their work.

1

that there are two sides
to the question of its

to bring

value to the composer,
but so far as the public is
concerned,

much

Perhaps this is only
For in this
commercial age, being
a musician is at best a
hard job.
It may be

financial

now and
does come

in

that

must have

aroused, especially
the smaller places, in

the hearing of music.

1

have had personal knowledge of many people who
live in remote districts,
who have had wonderful
happiness in listening to
the artists and musical

organizations

ROBERT

D.

BONIEL

Director and announcer at station

WEBH, EdgeBut,
water Beach Hotel, Chicago. It was from this
then, one station that the delightful surprise commented
across one
upon in these columns came not long ago

way.

feel

I

interest

been

human.

asking a good deal to
musicians
to
expect
give much consideration to the radio as
long as the radio does
nothing for them in a

should

I

the

otherwise,

never have

which,

would
had an op-

they

It is
portunity to hear.
not only bringing enjoy-

ment

into

lonely

lives,

Smith

JOSEPHINE LL'CCHESE
Coloratura soprano. What radio programs will be like when professional musicians are regularly featured,
was demonstrated when Miss Lucchese, at present the leading coloratura of the San Carlo Opera Company,
was heard from station WIP, Philadelphia. The career of this young American girl is being watched with
much interest by connoisseurs of singing. WIP is to be congratulated on making it possible for a large radio

audience to hear her.
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but,

many

in

instances,

positive

education

as

well.

But I acknowledge there is another side to the
I
matter.
wish, of course, that the character of
much of the music sent out through the air might
In future this good may be brought
be improved.
about, not only by the improvement in the musical taste of the people,

but also by the higher grade

of artists performing.
This starts another

and very

vital question as

to the remuneration of the artists.

Where they

give their time to music as a profession it seems
highly unjust that they should not be paid for radio
If such payperformances as for concert-giving.
ment be not a regular procedure, then radio con-

become merely a source of advertising
to performers of immaturity or small reputation,
who will take this method of making themselves
certs will

known.

The

radio,

its career,

1

believe,

is

merely at the beginning of
will show it seems

and what the future

impossible to predict. On the whole, I believe that
it has already proved itself a blessing to many music
lovers.

If

certain

themselves, these

disadvantages have shown
be remedied by concerted

may

action on the part of radio stations, artists,
agers, and the public itself.

man-

This conclusion to a fair-minded estimate
of radio

in

its

relation

to music,

suggests

what many of us believe to be the best method
by which the present shortcomings in radio
music can be done away with: "concerted action on the part

of radio

stations,

artists,

managers, and the public itself."
The only one among these influences that
could work this reform, single-handed, is the
But why wait for the public to take
public.
the initiative? Combined action would bring
results

much

quicker.

Mrs. Beach has herself been heard over the
radio, having broadcast a group of piano
numbers some time ago from station WRC

Mention of this performance
at Washington.
was made in the subsequent number of this
magazine. To play for a radio audience was
a gracious act on the part of this musician,
whose symphonic works have been performed

Belden,

Newark

PERRY AND RUSSELL
any monologuist of to-day tried to get away with that once popular hit, "You Can't Play Every
Instrument in the Band," these clever chaps who are called, "The Two-Man Singing Orchestra" would
have the laugh on him. They not only play all those instruments in the picture, but sing while they're
doing it. If you happen to have a grouch when you tune-in on them they'll give you a quick hunch toward
cheerfulness.
They have been making life joyful for listeners-in at station WOR
If

The

Listeners'

Point of View
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by every orchestra of importance in this
and by orchestras in Europe and

Oakland, California, and CKCD at Vancouver.

country,

It is

England; who has appeared as piano
soloist with these same organizations; whose
choral compositions have been sung by noted
choruses under the direction of the ablest
conductors; whose piano works and songs
are featured on many

raised the

in

concert

programs;

and who,

for

his estimate of

rumpus.

KGO

at

Oakland that has

He remarks, with

final-

ity:

KGO

is

a

wonderfully

equipped

and

powerful

station with splendid programs of a certain high
class, but the people in general do not care for them.
They are not interested

in

many

has appeared
on the con-

singing.

years,

radio

cantatas,

dramas,

or

operatic

When

listen-

with

ing-in

visitors

me,

cert stage as

often ask

me

a profession-

to shift from

al pianist.

KGO

Some

ra-

dio enthusiasts

may

think

it

to

KHJ,

KFI, or KPO,

and are better

satisfied

what

with

a

they receive.

bit patron-

izing to say

that
'

it

Where

was

'

Mrs.
Beach to

of

B.

makes

his

mistake

for
But

play
them.

in

his

friends

be

with

asked

of

such

as

ple in
eral."

these:

How

man\'

mu-

sicians of
fame equal
to

that

of

ROSE BROWN, LEADING LADY OF THE KGO PLAYERS

for

of hers prompted a rush request to station KGO for
Miss Brown's picture, for we felt sure that anyone with such speaking
tones would be good to look upon.
A good guess, it proved as all will
agree who see the above photograph

That lovely voice

Mrs. Beach
have you heard over the radio? Of course,
you have heard certain celebrated artists
when the public concerts in which they apBut that
peared happened to be broadcast.
is quite a different matter from hearing these
artists play from a radio studio to which they
had gone for the express purpose of broadWe have a notion that you can
casting.
count the number of such artists on the fingers of one hand and not use all the fingers

is

confusing

it

let

E.

M.

'

gracious'

"peogenIt is,

that

a
matter,
rather large
order to utter
an ex

cathedra
opinion as to what "people in general," think

about anything unless by

this

term E. M. B.

means that large mass of people who do not
do much thinking on any subject.

Among

those

who have

entered an objec-

tion to this verdict regarding the KGO programs is Mr. H. S. Gibson of Logan, Utah.

After stating that, as a constant reader of
RADIO BROADCAST and a loyal supporter of
KGO he cannot let E. M. B.'s letter go without

"considerable protest," he adds:

at that.

Radio Popularity on the Pacific Coast
E. M. B., of Gold Beach, Ore-

WHEN

gon, wrote the letter on Pacific coast

broadcasting stations which was pubnumber of this magazine,
he probably had little idea of the protests he
would arouse. Not that any one has disagreed with the fine things he has to say
about KHJ, at Los Angeles, or with his comlished in a recent

ments regarding

his

enjoyment

of

KLK

at

In

marked contrast

to E.

M.

B.,

when we

tell

the neighbors that KGO has a play scheduled, we
are forced to get extra chairs.
Our children, and
also the neighbors', recognize at once music by the

Arion Trio or other performers that have been on
KGO programs. These kiddies, all under thirteen,
base their respective vocal or instrumental abilities largely as they have heard KGO performers.
My only regret is that KGO does not have
.

a

.

.

program every evening.

To which we

wish to add personal

testi-

Radio Broadcast

236

to the effect that KGO is one of the very
few radio stations putting on musical programs sufficiently well-balanced to hold our
A good program is
attention to the end.
and a popular
such
throughout,
generally

mony

is complete in itself.
but another case of "many people,
many minds." But it is always a bit dangerous to judge many people by a few minds.

program
It

is

Can Radio

Artists Play
Liszt?
is

of

Only Chopin and

scarcely a broadcast

station

any importance from which we have

THERE
not heard

times without number the
second, sixth and twelfth Rhapsodies of Liszt,
his "Liebestraume."
Why do we never
hear any of his "Etudes"? Or the "Annees
de Pelerinage"? Or some among his fifty

and

Apeda,

transcriptions of Schubert's songs?

MRS. H. H.

As for Chopin, he is played almost as
frequently as Liszt, and represented within
an even narrower scope. A few Nocturnes,
with the hackneyed one in E flat major far
in the lead; a Waltz or two; and those
Impromptus of the kind within a conserthis is the
vatory pupil's ability
radio Chopin, the petted darling of the
.

.

.

Yet he was one of the most
Parisian salon.
superb among the Titans that have put pen
to paper to express their thoughts in music.

A.

New York

BEACH

American composer of international renown

who

sees

great

possibilities

in

radio music

Numbers of pianists have been heard over
who seem quite capable of play-

the radio

some of

this composer's Etudes
Revolutionary," for instance. Like"
Fantasie Impromptu," and the
wise, the
"A flat Polonaise." The former has been
Yet
played, to be sure, but all too seldom.

ing
the

.

.

.

"

many

people are hungering for just that sort
of music
people who were raised
in musical centers and now live far
from points where they can hear
To them the radio
great music.
could and should be of a value it
does not now fulfill for them.
So, to the pianists who are expecting to broadcast during the

coming months, we suggest that they
try giving their listeners some of the
works by Liszt and Chopin that
have not already been presented by
Also
radio times without number.
we would suggest that they give
some composers other than Liszt,
Chopin, and Rachmaninoff a chance
For
to be heard now and then.
instance,

thoven,

Brahms

we

suggest Mozart, BeeSchumann,
Schubert,
to name but a few.

Musical Parodies Should Be

Announced As Such
T. Kajiwara,

MISS

V.

A.

L.

St.

ANY

Louis

JONES

Program director and announcer at station KSD, St.
Louis, is praised far and wide for the quality of her work

one

recited

over

the

radio a parody of a well-known
poem it would be announced be-

IF

forehand as a parody.

Were

the

The

version given
without anything
being said either by the announcer or by the
one reciting the poem, those who listened
would object to hearing the well-known verses
given other than as the poet wrote them.
Why, then, should such liberties be allowed

changed

in

music?

The

specific

instance

giving

rise

to

this

protest was the performance of a man heard
from station WTAM, who was announced as
"Our Wandering Musician." If memory
serves rightly, he was from Punxsutawney,
Pa.
Well, he was a wandering musician, all
He did not jazz the numbers he
right.

played, at least not those

we

View

Listeners' Point of

heard, but

he

added to them at his own sweet will. Rubinstein's "Melodic in F" lost all its simplicity
and wandered to the upper keyboard far from
the region where the composer placed it.
Octaves and chords unknown to the original
composition were added.

We hold that such performances should
be announced as the performers' versions and
not as the original compositions.
Such versions are not unusual in concert programs, but
when did one ever hear of their being played
without the program bearing the explanation
that they were adaptations?

How
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Dramatic Readers Are Rated
Station

WILL

at

wwj
who

be recalled by those

read

regularly, that in the
number preceding this one, Mrs. R. J.
Quien, dramatic reader of Camden, N. J.,
this

department

IT

W.

objected strongly to Mr. Corley
director

of station

Kirby,
that
reader over the

wwj, having

said

he had never heard a woman
microphone who was not "terrible." And
she then and there issued a challenge to compete with any man reader at some leading
broadcasting station, that the public might
decide between them.
She also said that
as proof of her success, she would like to have
Mr. Kirby see the letters of appreciation she
receives after each broadcast performance.
To which comes the following reply from

Mr. Kirby:
I

am

letters

sure that Mrs. Quien has received many
who have heard her give dra-

from those

matic readings.
radio and

get

You can do anything over
letters

of

the

commendation, because

the radio audience represents a better cross section
American nation than can be obtained in

of the

any other way.

The problem

of the radio station

is

to please the

Strentz,

New York

HARVEY MARBURGER AMD HIS KEITH VAUDEVILLE ENTERTAINERS
If

in Philadelphia, you'll know that the exotic setting arranged for
And they can make even jazz sound
quite in keeping with the place where they play.
better than it really is, a statement you can prove for yourself by tuning-in WIP

you have seen the Cafe L'Aiglon

this orchestra

is

Radio Broadcast
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who, in telegraphing congratulations on a
program, says something other than:
"Program coming in fine. Keep it up."
"Program
great.
Keep it up."
"
Everything coming in grand. Keep it up."
"Fine program. Coming in great.
Keep
it

up."
Station

Elgin,
offered

WTAS,

at

recently
prize of a

111.,

a

$250 Shetland pony to
the one who gave them
the best suggestion for a

new slogan, WTAS having
up to that time meant

Tommy,

Annie,
missed
hearing who won the
It was an easy
prize.
way to earn a pony.
For who JS there Who
could not improve on,
"Willie,

We

Sammy."

Krumhar, Cleveland

MAURICE SPITALNY
Director of the Hotel Statler Concert Orchestra at Cleveland, Ohio, heard
during the dinner hour through station WTAM. The excellent work of this
orchestra under Mr. Spitalny's leadership has been frequently commented

upon

in this

difference.

In strengthening

my

position I ask this question: how many dramatic
Cerreaders have you heard from any stage?
if they were a real attraction, the theater
managers would have realized it long before this.

tainly,

As

far as the contest proposition

is

who

prefer jazz to all else are just the type
enter into a contest with gusto, while

who would
those who

prefer classical music would say little
or nothing about it.
These people take no interest in contests, but when they like a thing
they will write a good constructive letter, where
fill out a form postal card.
Radio
contests reflect the opinions of the radio audience
to a smaller degree than the straw vote reflects the

others would

political tendencies of the country.

am willing to be convinced as to the value of
dramatic readers as entertainers and the value of
I

radio contests.

I

feel

sure that the latter will not

be held from the Detroit News, station wwj.

Can't Telegrams Be Original?

H

ERE

Good Band Music

in

which

the

winner

will

receive

a

prize.

Why

not give a prize to the

first

person

would

much

be

more

difficult,

ently,

to

earn

appara prize

Is

Coming from
wos

Pris-

oners through

of musical statistics wii!
tell

you that few musicians are found

COMPILERS
in our prisons
number

in

comparison

with

drawn from other
Yet there is that band heard
occupations.
at stated intervals from station wos, and
whose members are all from the Missouri
State Penitentiary. Their numbers never
seem to grow smaller, although from time to
time the personnel of the band must change
owing to this or that member having finished
his prison term.
The band plays so well that
the

of criminals

speaks badly for the morale of the musical
It was hoped, until that band was
heard many times, that the statisticians were
But now their authority seems doubtright.
it

profession.

There is a psychological aspect of this
band's performances about which one might
For men who can
write an entire article.
play with such engaging spirit must have much
of good in their natures.
To be sure, the
public performer who simulates an emotion
ful.

a suggestion for some station
that would like to start a competition
is

Annie,

sending telegram containing some
original sentiment commenting on the proFor the present
gram then being heard.
form seems to be firmly fixed in the minds of
all and sundry who like to hear their names
put on the air as "among those present."

concerned,

would put it in the same class with other contests.
If we had
In the end they mean little or nothing.
a contest calling for an expression on jazz and
classical music, jazz would win out, because the

Tommy,

through

1

people

It

department

greater part of its audience with each concert, and
I am sure dramatic readers are not able to measure
up to this standard. Whether they are men or

women makes no

"Willie,

s amrnv "?

The

Listeners' Point of

work he is giving,
need not necessarily have experienced that
But he must have the imagination
emotion.
for the interpretation of the

to conceive of himself as having experienced
it.
In the case of a worthy emotion, the

f~^

all

women

this

filling

position

at

broadcasting stations, but ahead of most of
the men as well.
And ahead of all the men,
according to Mr. J. C. Porter of Amargura,
It is a pleasure to print
Havana, Cuba.
the following excerpts from his letter.

The Dangerous Microphone

The object of this letter is to pay a well-deserved
compliment to KSD'S announcer, Miss Jones. There

INGERS who

present the best songs
audiences are almost
without exception the singers who, of
the vocalists heard over the microphone,

^\
^^

the
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is

not lost that has sufficient imagination to portray it with the right feeling.

nature

among

View

to

radio

the

They would do

have the worst diction.

well

who present only popular
songs of the day and learn from them someIt
is
thing regarding correct enunciation.
seldom that one word is indistinct when these
latter singers are broadcasting, while with the
former it is seldom that one word can be
understood.
In their case the only way one
can tell what song is being given is by the
to listen to those

melody.

Good

songs will be more popular with all
when those singing
them make themselves intelligible. If these
classes of radio listeners

23,

much telegraphic interference here as well as
the steady grinding static that prevails most of
the year, and it requires an exceptional voice to
cut through this mess and be intelligible.
This,
is

Miss Jones does.
can say as the result of more
than a year's experience that there is not a voice
coming from the States that we receive better
than hers.
1

In this day,

when RADIO BROADCAST

is running
under the heading "Is Woman
feel that such a very
Desirable Over Radio?"
fine radio voice as that of Miss Jones deserves a

a series of articles

I

word of appreciation.

.

.

.

We

are a family

and get
the latest thing on the market. There is at least
one set going every night, the year round, and this
of

"radio nuts"

.

.

.

have

six sets,

letter in praise of Miss Jones is the combined
opinion of our family, based on full three years of
dial
Here's hoping that for
twisting.
.

.

.

singers at present are unappreciated the fault is largely their

own.

The microphone never fails
make known to the radio
audience when a singer is off the
Of late, some have been
key.
heard who never got the pitch

to

once

during

an

entire

song,

and were seemingly

quite unconscious of this fact, or indifferent to it in the belief that it

would not be discovered.
Radio can make a singer's
reputation

The
seem

or

can

it

singers of
to realize

ruin

it.

popular songs
this

far

more

than do those others who are
expected to be taken more
seriously.

Score

One

for

Women

Announcers
is
more to be
added to the discussion
that has been going on
these
columns regarding

THERE
in

women

announcers.
Miss V.
A. L. Jones, of station KSD, St.
Louis, judging from the letters
received commending her announcing, is not only in the lead

CORLEY W. KIRBY
Of station wwj, Detroit News, who started something when he
came out in this department against radio dramatic readers.
Nor
has he backed down an inch, as you will discover when you read
what he has to say in this issue

Radio Broadcast
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seasons to come we may enjoy the clear,
measured, and cultured voice of the best announcer
that we hear from the States.

many

Whoever is their
gratulations on their work!
director should also be congratulated.
It was
a real joy to hear such legitimate, sincere play-

A

And special mention should be made
ing.
of the tone quality of the various instruments.
For that, too, was unusually good.

charming and intelligent tribute. May it
some of the patronizing announcers
In particular that one in
to mend their ways.
Chicago who, although he has some excellent
points, spoils everything he does when, after
saying they are signing off but will be on the
air again in an hour, calls out with aggravating cheerfulness: "See you later!"
influence

Pleasure Unique and Unexpected
while something so delightful
character and in its unexpectedness happens over the radio that one
forgets all the recent disappointments after
one tunes-in. The most delightful of such
in a

ONCE

in its

experiences came when, upon tuning-in
at Chicago, this was heard:

WEBH

"We are now about to make a very important announcement although it may result in your missing part of our program.
We want all of you who hear this to go to
You
your north windows and look out.
will see the most beautiful aurora borealis
that has been seen for many years."
And it was even so. There, in the northern sky, was one of nature's most wonderful
And many, thousands upon thoumiracles.
sands, no doubt, would have known nothing
about it if it had not been for the announcer
at

WEBH.

Some

of us are

still

thanking him.

WHEN
IF,be

the

tell almost instantly what
provided it has been tuned-in
before.
For each announcer has a distinct
But it is next to impossible
individuality.
to tell the station if music is going on when it
is tuned-in, for the reason that most of the

speaking, one can
station

it

night,

But

Elephant

Dancing

Among

Daisies

old saying about taking a sledgehammer to drive in a tack was recalled

THE
when

hearing a short time ago Mendelssohn's fragile, light-footed "Spring Song"
played from station KFMX, at Northfield,

Minn., on a trombone. Why any trombone
player should choose such a number is beyond comprehension. An elephant trying to
dance among daisies without touching one
that was how it sounded.
But there is no doubt that this particular
trombone player could give his listeners much
pleasure if he stuck to music that belongs
to his instrument.
The fact that he managed to cavort through the "Spring Song"
.

.

.

proves

is,

the same things, night after
after week, month after month.
this state of things is going to change for

stations

play

week

Put

the better.

you wish.

It is

this

VIII

"

down

as a prophecy,

if

a safe prophecy.

frequency
THE
man's
"Three

with which Edward GerDances
from
Henry

are broadcast

is

sufficient

testimony of

their popularity with radio audiences.
These
charming pieces are especially well suited for

performance by small orchestras, such as are
maintained by radio stations; and the art
with which they are often played by many of
these orchestras speaks well for the performers.
It may interest listeners-in to know that

Edward German who was born in England in
1862 was not named German at all, but
Smith.

An

tuning-in a station it happens to
the announcer is

moment when

It

was

Sir

British composer,

Alexander Mackensie, the
told the then young

who

Smith that he could become famous by any
other name, but never with the one he bore.
As he was of German descent on the maternal
side, Smith took the name by which he is now
known. While he composed many works, he is
now noted chiefly for his incidental music to
Shakespeare's plays.

who

are heard
Los Angeles,
can put up a pretty good program when they
There is an excellent violinist
are so minded.
among them; they have some good pianists;
and a number of the singers have more than
Girls

Piggly Wiggly
THE
occasionally through

KHJ,

average voices, well trained.

this.

men whose

a visit of the

Memphis

baseball

DURING
team to Fort Worth the Rotary Boys'
Band of Memphis gave a program from WBAP.
the station operated by the Fort Worth StarTelegram. They played better than half of
the bands made up of adults, and here's con-

broadcasting is confined to
monologues, or the telling of a
succession of jokes, must have about the most

THE
humorous

difficult

job of any

among

those

who

are regu-

heard over the microphone. That most
of them succeed in landing the point of the
humor, shows them to be experts.
larly

Can "Static"

Interference be

Eliminated?
Fertile Fields {or

Radio Experiment

to

Make

Receiving Free

From Natural Interference Is Radio Development Tending
the Right Way?
Some Concrete Suggestions of Great Interest

BY

WALTER FAN

season has just passed

when our

out

some

eliminate
It is

proposed

to consider here just

what methods
ducing this

for re-

type of

interference are feaspresent, and
also to make a few

ible

at

guesses as to possible

future developments.

The most obvious
attack upon the problem is the increase of
power used by the
transmitting stations.
f we imagine that on
1

a

certain day

all

broadcasting stations

were to increase their

power tenfold, what
would be the result?

When

allowable in a receiving set used for voice or
music, for in order to
receive these it is
necessary to receive

an Expert Speaks

equally well not

Walter Van B. Roberts is one of the ablest
writers on radio today, as many of the readers
of this magazine have often written us.
He
recently joined the technical research staff
of the Radio Corporation of America at
their special laboratory at the College of the
In this article, which is
City of New York.
easily one of the most interesting that has
in any radio publication for a long
time, the author discusses what is truly one
of the most serious problems in radio.

appeared

"Static"

one natural force that the best
of radio engineers have had great difficulty in
mastering, and the end is not yet. The elimination of static is a problem in which everyone is interested and Mr. Roberts's presentation of the problem and six definite sugis

gestions for development
in its technical

provoking.

is

extremely clear

phase and decidedly thought-

THE

EDITOR.

Evidently the owners
of receiving sets could reduce the size of their
antennae very considerably and still get the
same loudness of signals as formerly. On the
other hand the static noises would be much
weaker on account of the smaller antenna.
Interference between one station and another
would remain the same because the relative
strengths of the signals would not be changed
by increasing the power of all of them proporThis increase of power is a very attionally.

method for reducing static interference and is being made and will very likely
continue to be made.
tractive

an independent precau-

ceiver that has the best possible selectivity.
There is a very definite limit to the selectivity

figure

them.

is

grinding sounds, to the more or less

to these barrages of
noise without trying
to

Meantime there

tion that can be taken at the receiving end to
reduce interference. That is, to use a re-

THE
way

ROBERTS

radio sets frequently produce horrible
cracks and frying and tearing and

complete destruction of any pleasure in listening to broadcasting. One can scarcely listen

to

B.

merely a single wavelength or frequency,
while listening to a
given station, but a

"channel" of frequenabout 10,000 cy-

cies

cles (or 10 kilocycles)

For example
suppose we wish to

wide.

listen to station

woo

whose

frequency is
given in the newspapers as 590 kilocycles.

A
is

receiving set that
so selective as to

receive only this fre-

quency would not be
able to pick up voice
or music from woo.

The
made

set

should

be

so as to receive

equally well, and all at once, all frequencies
from about 585 to 595 kilocycles while listenFurthermore if the selectivity of
ing to woo.
the set is to be the best possible, all frequencies below 585 and all above 595 should, at
the same time, be completely rejected.

THE IDEAL RECEIVER

OTHER

INbe

words the ideal receiver should
door that opens only wide

like a slit or a

enough to let in the desired music. (In
order to carry out this simile, we may say
that good quality music is about 10 kilocycles
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wide, while 4 kilocycles is as wide a range as
speech needs to be satisfactorily natural and
If the door is not opened
understandable).

enough the "side bands" will be
"pinched" and the quality of the received
voice or music will suffer. On the other hand,
if the door is opened wider than necessary
there is just so much more room for the static
wide

The super-heterodyne is the type
to get in.
of receiver best adapted to yield the ideal
selectivity defined above, especially at short
In fact, practically speaking,
wavelengths.
it can be said that probably no other type of
receiver can be made to come anywhere near
this ideal for waves shorter than three or four

hundred meters.
In connection with the

advantage of the

best possible selectivity, it is interesting to
note a step taken by the American Telephone

and Telegraph Company in their recent
experimental transatlantic radio telephone
work.
By using what is called "single side
band" transmission, the width of channel
required is cut in half, so that if the selectivity
of the receiver is correspondingly increased,
only one half as much static can get in as is the
case with the ordinary type of transmission.
This advantage is not the only one offered by
single side band transmission, but the difficulties attendant in producing the single side
band, especially at short wavelengths, and the
difficulty of receiving

prevent

its

music by

this

method,

general use for broadcasting at

and hence that the portion of these disturbances that acts like signals lying in a given
will inevitably be received

frequency range

by any

that

is

receiving signals in this

WHY NOT CHANGE THE ANTENNA?
above statement might seem to inthat there can be no cure for the
trouble.
However, there are several conditions mentioned in the statement that suggest
new methods of attack. For instance, why
must we receive with a conventional type of
antenna? Why not devise a very "directional" antenna, that is, one that has to be
accurately pointed in the direction from which
the waves are coming? Such an antenna
would pick up only the small fraction of static
disturbances that acts like signals coming from

THE
dicate

the same direction as the signals we want to
hear.
The loop antenna has this directional

property to a rudimentary degree and hence
gives a

slightly

better signal-to-static

ratio

than the usual open antenna.
It is hoped
that the use of very short waves will make
possible antennae having very high "directional selectivity."

Again, why do we have to stick to the
It is natural
ordinary range of wavelengths?
to expect the static interference to be worse
in
some wavelength ranges than others,
and it may well be possible to work down to a
wavelength where the interference is negligible.

present.

GREATER POWER AT THE SENDING END?
power of the transmitter
the increase of selectivity of the
receiver are unquestionably feasible methods
for reducing static interference.
There are
however many ingenious inventors who will
not agree with the following rather sweeping
statement: Suppose that a typical broadcast-

THE
and

set

frequency range.

increase of

ing station

is

working on a wavelength

in the

ordinary range. Now suppose that some one
using any conventional type of antenna experiences static interference while listening
to the broadcasting station.
The statement
is, that no "filters," "traps," double modulation schemes, or any other arrangements, no
matter how complicated, can ever do any more
toward reducing the interference than can be
done by simply making the selectivity of the
receiving set approach the ideal character
previously described. This is merely another
way of expressing the view that static can be
considered to be a mixture of disturbances
of identically the same nature as the signals,

A

NEW TYPE

OF WAVE, PERHAPS

FAR we

have met the enemy face to
and combatted him in a straightIt is not impossible however
forward fashion.
that we might have been able to avoid doing

SOface

battle at all.
For, upon finding that natural
causes were already ahead of us in producing
a certain type of electromagnetic disturbance,

we might have said to ourselves: "Very well
then, we will invent for our purpose some
other kind of disturbance, one that Nature
is not already producing, and thus insure that
we receive nothing except what we transmit."
As an example of possible experiments along
this line, we might try using horizontally
polarized waves; that is, waves turned over
on their sides, so to speak. Such waves are

emitted from a loop with

its plane parallel
the earth's surface. Another possibility
would be circularly polarized waves. These
are a little difficult to describe and it will be
enough to say that they are to an ordinary
wave what a corkscrew is to a wavy line, or a

to

Can "Static"
,

"wave" in the hair. In any
case the receiving set would have to be designed not to receive the ordinary type of
curl to a simple

wave

at

all.

might very

While the signal-to-static ratio
be improved by the use of

likely

these particular types of waves, it is extremely
unlikely that complete freedom from static
would be attained.

the

general

head of "avoiding

comes the idea of transmitting

from one antenna entirely buried under the
earth to another similarly buried. Transmission free from static has been reported by
some experimenters using this method. The
writer does not feel prepared to criticize the
possibilities of this method, and only ventures
to wonder whether the phenomenon of "total
reflection" could play

Summing up

any part in it.
the whole subject, we do not
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much hope

of eliminating static absolutely,
to be readily possible to reduce
the interference to any desired degree by the
use of the methods (no two of which are musee

but believe

it

tually exclusive) tabulated below in order of
practicability

and importance:

Increase power of

1.

all

transmitting sta-

tions.
2.

UNDERGROUND TRANSMISSION

UNDER
battle"

Be Eliminated?

Interference

Increase

frequency

ceivers to the limit

selectivity

of

re-

imposed by quality con-

siderations.
3.

Work

experiment

in
shall

of wavelengths that
have shown to be freest from

region

interference.
4. Increase directional
ceiving antennae.
5.

selectivity

of

re-

Decrease necessary channel width by use

band transmission.
Use some type of electro-magnetic wave
that is less used by Nature than the type now

of single side
6.

used for broadcasting.

LIEUTENANT LOWELL SMITH
Commander of the United States
Army World fliers, who recently completed
Acting

their 'round the world flight.

Lieutenant

Smith is describing his experiences before
the microphone at station wcco, St. Paul-

wcco was formerly known
WLAG. At several cities, notably at
Boston and New York, when the fliers

Minneapolis,
as

arrived, greetings and speeches were broadcast to them in the air, and the answers
picked up by the microphones of a broadcasting station on the ground and rebroadcast to radio listeners

INDIRECT ADVERTISING
radio is regularly achieved by this orchestra which plays popular and semi-classical numbers from
It is the B. Fischer and Company Astor Coffee Orchestra.
station WEAF, New York.
This company, one
of a considerable number now doing indirect advertising "on the air" pays a fee of a certain sum per minute
Radio advertising is a new
for the use of the broadcasting station as well as the salaries of the orchestra.

By

field

How

about which very

Will

little is

known

You Have Your

Advertising?
The Radio Advertising Problem
vertising

Be Permitted on the Air?

is

Similar to the Newspaper's

BY JAMES
Mr. Householder hurries
in the evening from a
day's work and sits down beside

home

WHEN

his receiving set, his face does
not always reflect that peace and pleasure
that passeth all understanding, usually associated with radio.
He is likely to get in
touch with a station which has just announced

that,

"Mr. Albert Wagh

of the

Should Ad-

How Does the Public Like Ether Publicity

Baked Bean

Corporation of America will now describe the
scientific preparation of the bean, from pod
to pot."

This is publicity.
Radio users throughout
the nation, a large percentage of American
advertisers, and all who come in contact with
the public mind, are wondering just how far

C.

YOUNG

publicity can be carried in the field of radio.
On that question will depend the future development of broadcasting, perhaps in a
broader measure than any other one consideration.
It is undeniable, of course, that no
particular reasons exist why broadcasting
stations should furnish a daily program of

entertainment to the American public without
any kind of compensation. Naturally these
stations

derive

a

reflective

prestige

which

frequently is sufficient to warrant their maintenance, as in the case of department stores
and similar establishments. But the fact
remains undisputed that the man with a $5
receiving set is the one who enjoys the greatest benefit.

How

You Have Your Advertising?

Will

How can the broadcaster be paid? So far
but one dependable method of return has
been evolved, and that method is publicity.
There are many shades of opinion as to what
the public thinks about this intimate association of advertising and radio entertainment.
A majority of the men who have studied the
matter from the broadcaster's point of view assume

regarded as semi-public institutions,

Advt.

receiving

Of

sets,

does not particularly
care whether the pro-

grams

made

enjoys are

it

available

by

late,

among

di-

the

there has been considerable discussion
radio listeners about advertising on

We have heard much

air.

much

There

con.

is

who

radio audience

programs are good

pro and
a great group of the
contend that if radio
in both content and
that

make any

doesn't

is

difference to

rect or indirect adver-

execution,

But the statements of radio followers themselves show

them if they are an advertising feature for
some firm or other. Others feel, among

tising.

that there
siderable

is

a con-

and growing

prejudice against the
type of program in

which the genesis and
descent of that baked
bean are discussed
too extensively.

One large station
that has broadcast
publicity with marked
success recently took
a poll on the problem
of

publicity

it

them, the powerful American Radio Associa-

many

tion representing
should be free of

years

all

indicate

all

listeners, that the air

advertising.

For

many

have been required to
appearing in news
advertising must be so

periodicals

that

material

columns which is
"Advt." has so become a very
labelled.
familiar abbreviation to newspaper readers.

We

think the question should be thoroughly
discussed, and the opinions of listeners
clarified

easier

and expressed,
for

for that will

RADIO

all.

the

in

same way that newspapers and periodicals
often become a vital

radio

audience, represented
by three to five million

phase of the situation closely allied with
publicity, but it is not the immediate subject
under discussion, nor can it be looked upon
This
as the weightiest factor in broadcasting.
great enterprise has assumed a semi-public
character and the stations of the nation are

to believe that

American

the
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make
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it

will

publish some of the best letters received from
readers on this subject.
THE EDITOR.

part in the life of the
If a newspatimes.
per or magazine, hon-

ored with the respect
and confidence of the
public, should so far
misconceive its misas some radio
stations have been
known to do, the re-

sion

sult could not
if it is

casters of trained per-

ceptions admit this
view, and maintain
that every station
must stand or fall by

the rule of its
conduct. That

own
is

excellent answer

an

and

improbably the

not

solution of publicity
in

the

air.

not an easy
matter to conduct a
It

among

be long

a doubt. Broad-

is

broadcasting station.

25,000 persons owning radio sets. The directors
of this station concluded that the quality of
entertainment was the determining factor in
bidding for the radio public's favor, rather

Judging from the number of those who rush
in where the initiated tread with care, a wide

WITH
accepting pay

impression exists that the only requirements
for success are represented by a microphone
and a few entertainers. But the record of
survival indicates that broadcasting requires
something more. That something might be
called a large endowment of ingenuity, because the typical program director must be
ingenious indeed if not a genius.
Within the last two years more than 1,000

stations

government

than

question

of publicity.

far that conclusion

can be trusted

the

Just how
a matter

is

not easy to decide.
IS

PUBLICITY ALL RIGHT

it

IF

VERY GOOD?

a numerous group of broadcasters
for the privileges of their
is not difficult for them to become

convinced that the public has no strong objecIt even seems reasontions to this practice.
ably true that an excellent quality of entertainment will go far to neutralize opposition
from listeners. If these matters are granted,
we still may doubt that the great average of
American radio followers will be content with
programs in which the flavor of advertising is

becoming steadily more perceptible.

The broadcaster may well ask
obtain revenue by other means.

how he can
That

is

a

licenses

broadcasting stations.

have
At

been

issued

to

moment but
prodigious num-

this

535 are in operation, surely a
but still these are a mere half of those
established in this short span of twenty-four
ber,

months.

What became

of the others?

That

is

one

chapters of radio, which
might afford much profit to those who contemplate entering upon the high adventure
of broadcasting.
About sixty of the 535
of the

unwritten

surviving stations are

now

interlarding pub-
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with their usual programs. These sixty
among the largest and best organized in the country, so it is a fair assumption
that the principal support of broadcasting

matter how ably theories may be argued, it is
past dispute that the man who puts on his
radio,

and lets his mind drift away with
does not want to have a salesman's

to-day comes from paid publicity.

patter

drummed

licity

stations are

ESSENTIALLY BROADCASTING

IS

slippers

in his ears.

The

direct sales

appeal seldom is permitted by radio.
Happily
that has been true in a large measure, but sell-

PUBLICITY

of paid publicity is used
some of the men identified

ing organizations everywhere are turning intensive attention to the possibilities of radio

with radio argue that the whole broadcasting
activity has been built upon the theory of
publicity, and maintain that the question

campaigns. The appeal to buy seeps through
the air more clearly every day. The man we
have imagined in his slippers always has the
opportunity to turn a dial and usher in another thought, a privilege that he undoubtedly
uses to excellent advantage, but if there is

definition

THE
advisedly,
whether

for

this publicity benefits a station or

bought by some one using that

is

station, does

not really matter.
But there is a difference between the kind
of publicity which a station obtains and the
sort that deals with baked beans at so much
a minute. The privilege of addressing a radio

audience is worth anywhere from $40 to $600
an hour, and the man who buys even ten
minutes will strive hard to sell something in
his allotted time.

This
radio"

question of "selling something
a particularly annoying thorn.

is

by

No

to be no intelligent check on publicity, the
day does not seem far distant when it will be
difficult to tune-in a program without un-

pleasant advertising features.

VARIOUS ARE THE USES OF PUBLICITY
are

THERE
Every one

is

many sorts of publicity.
familiar with the discourse

on baked beans and other subjects of the kind.
Then there is the variety of publicity which

THE RADIO STUDIO
much a battleground for advertisers as the pages of the daily newspaper or the magazine.
There are those who contend that all broadcasting is advertising for someone, and that it is merely a question
of who shall be advertised and in what way.
Secretary of Commerce Hoover says "the quickest way to kill
In any event, it will be the listener who decides
broadcasting would be to use it for direct advertising."
whether or no he will countenance radio advertising of any sort. The photograph shows the studio of KGO

May become

as

at

Oakland

How

Will

You Have Your Advertising?

rami) followers themselves do not always recognjdic
Upon the principle that ignorance is
bhsti this particular phase

might seem beyond

The man with a

obj^rtion.
resent an

radio set will not

announcement in which the name
of some New York hotel is called to his attention by the information that its orchestra will
now play for his edification. There has been a
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ity without pay.
Perhaps some of these water
power addresses were paid material; others
were not. But the way in which they cropped
up across the country left little doubt in the
minds of shrewd observers that interest in

water power served a broader purpose.
With the development of publicity we also
have had the introduction and rapid advance

lively competi-

of the radio pub-

tion lately among
hotel orchestras

is

licity agent.

now an

He

estab-

of the metropolis
for this privilege,

lished institution

and some of the

come

big hostelries are

paying monu-

a personality in
the field of radio

mental

as he long since

fees

and

in

became
domain

order that their

names

may

be

will

musical organizis

in

THE HAPPINESS BOYS
program from WEAF, New York,

least

to

muster

pass

the
address by some

banking
lie

life

who

insurance executive or
treats of matters

which

close to the public interest.
Usually the
consists in the linking of

only advertising

names which
speaker
heed.

There

join

while

Many

the

thousands

company and the
of

pay

persons

of these radio addresses are so

well delivered that they represent a public
service rather than a private gain, no matter

how

Other addresses
large that gain may be.
are boresome to the point of drowsiness, but
it does not take long for the radio follower to
apply the proper and inevitable remedy.
Publicity falls into a third classification,
is insiduous and subject to criticism,
the kind of publicity where the object of

which

the speaker

withheld, seeking by adroit
means to inveigle the public mind. An illustration might be found in a number of addresses delivered not long ago on the subject
is

of a great water

power development,

for

which

is

an-

other side to
radio publicity

which deals
frankly and

is

official

have a

in his old.

Give a weekly
which is an excellent example of what many consider a quite inoffensive form
of indirect advertising.
The only mention made of Happiness
Candy Stores, which they represent, is at the start and finish
of their half-hour program

objectionable
form. Another
variety that
seems

not

than he has had

public-

its

the
the

higher repute in
his new vocation

ations.

This

in

of

Indicapress.
tions are that he

associated in the

public minds
with superior

ity

likely to beas colorful

wholly with advertising in its customary and
It is said that some twenty
recognized forms.
or twenty-five of the principal advertising
agencies now maintain departments which
deal exclusively with the sale of merchandise
by radio. Their methods are less subtle than
those of the publicity agent who organizes a
campaign which evolves around some public
question, such as the water power rights. But
let us assume that an advertising agent is retained to make popular a particular kind of
silk.
His first step would be to copyright some
attractive name for his merchandise.
Then he
might send out a recognized fashion designer,
delivering talks across the country on the

charm

of the season's

new

ticularly that silk into

the

styles in silks, par-

which had been woven

threads of advertising.
within reason to believe that

skillful

It is

women who

all

of the

one of these fashion
chats would find no fault with the advertising

One

listened to

It may be quespublic support was needed.
tioned whether some of the stations concerned

flavor.

recognized this theme as publicity, because it
bore none of the usual ear marks.
Program
directors are ever on the alert against the man
v. ho endeavors to use their stations for
public-

daily bargain advertisements with as much
or more interest than any other section of the

trained observer of public inwomen read the

clinations pointed out that

Therefore,
press.
interest in styles by air?
daily

why

not an equal

Radio Broadcast
into existence which undertake to *$fy js a
e
hearing for any particular kind of ba''5 -on ins

If the answer be, affirmative, it is only another step to conclude that bargains by air
might be acceptable to a numerous section
of radio followers. This same man, who
knows all about the minds of women, even
ventured the suggestion that a time would
come when broadcasting stations could be
operated solely for the

purpose of announcing sales and fashions

and such things.
Endeavoring for a

moment

down

to look

the opening vista of
time with the eyes of
this

commercial

prophet

it

is

interest-

ing to follow up the
If a mail
suggestion.

order concern in Chi-

cago made a regular

Monday

night

an-

nouncement of special
buying opportunities,
would be able to
reach a multitude in

it

ten states around, ac-

complishing in ten or
fifteen minutes with
the voice of one man

what would require
great organization
and the applied efforts
of

devices

cal agencies.

A

speaker leaving New York,
let us say, will travel
to Cleveland,
then

Herbert Hoover Says
believe that the quickest way to kill
broadcasting would be to use it for direct
The reader of the newspaper
advertising.
has an option whether he will read an ad or
not, but if a speech by the President is to be
used as the meat in a sandwich of two patent
medicine advertisements, there will be no
radio left.
To what extent it may be
I

^

employed

for

advertising,

I

what we now call indirect
do not know, and only the

experience with the reactions of listeners can
tell.
do not believe there is any practical
method of payment from the receivers.
1

I

wish to suggest for consideration the possibility of mutual organization by broadcasters
of a service for themselves similar to that
which the newspapers have for their use in

among

their

workers, by
any other means. Al-

though we may safely
that

this

its

and

members.

consideration."

possibility not

to be

HERBERT HOOVER,
in

his

his

arguments do not

become too

familiar.

This fall has witnessed an interest in
radio never before approached. It is not so

That question seems
now, although it
involved serious consideration but a short
while ago. With the
new assurance that
radio has become a
trite

Ameractivity, men

definite part of

ican

who study

lightly dismissed.

Broadcasting

Secretary of

opening address to the
third annual radio conference in Washington.

Commerce,

so that the tenor of

for public attention.

may

broadcasting of bargains lies somewhat
in the future, it is a

He will "play
route.
one night stands"
and allow a few days
between each address

against the many
other forms of appeal

basis,

gather

be that we cannot find a solution
at this moment, but
believe that one result
of this conference should not only be the
consideration of this question but the
establishment of a continuing committee for
It

the Coast, returning
by the Southern

just as the press
distribute news

sort of a financial

associations

perhaps
so on to

and distribution on some

the press associations, which would furnish
programs of national events and arrange for
their transmission

Chicago,
Omaha, and

long ago that observers asked if radio had
come to stay and
could maintain itself
as an entertainment

I

many

conclude

some new fabric, by addresses a' ss v vher
employed from station to' ecsr.cion.
These booking agencies have worked out a
schedule on much the same principle as theatri-

or

is

publicity

and advertising

in its

such a comparatively new field of endeavor
that its principles remain undefined and its
development must be yet measured. Much of

varied phases have centered their efforts upon
reaching the public mind by means of the microphone. And they are succeeding in a degree

the uncertainty and many of the objectionable
qualities which characterize radio were present in equal or greater measure when the auto-

which opens to the broadcasters an immediate
and incalculably rich source of revenue. Shall
we blame the broadcaster for extending his
hand to those who urge pay upon him when
he has no other means of obtaining a return?
Certainly this presents a case where the broadcaster must be more than human to decline.
Once more the ethical and the practical clash.
The American newspapers formerly were
blighted with the same sort of shadow
that hangs over radio.
Almost any average
newspaper of fifteen or twenty years ago was

mobile and moving picture industries first
began their amazing expansion. Wherever
there is haste and stress, there also must be

growing pains. But the lusty vigor of radio
and its broad application furnish abundant
guarantees that its difficulties will be solved.
In the meanwhile the publicity agent is
.

At least two
busily engaged at his task.
or three radio booking agencies have come

How
crammed

with

Will

advertisements

medicines, liquor of

many

You Have Your Advertising?
of

sorts,

patent

and other

Then pubquestionable advertising material.
lic sentiment and the perception of publishers
began to raise up a barrier which has become
than any man might have hoped.
Whiskey advertisements were the first to feel
higher

this influence.

Regardless of the virtues or

lack of virtue involved in prohibition, sentiment agreed that the widespread advertising

of whiskey
prohibition,

was a bad thing.
it was unusual to

Even

before

find such ad-

saw no reason

HAS

been the experience of broadcasters
the public interest centers on the kind
of entertainment provided, regardless of ad-

ITthat

"If any station
vertising," said Mr. Klugh.
permits an advertiser to broadcast poor entertainment, both the station and the advertiser
suffer.
There never is much question about
the reaction from a campaign of this sort.

When

The

slow

really representative institutions of the

any public agency could possibly put in effect.
bill-board is hard pressed for its

The lowly
very

life.

Along with the change in advertising came
a decided improvement in editorial columns.
The noxious "reading notice" of yesterday is
almost unknown now, not only because of an
ethical advance, but for the excellent reason

that

Congress passed a Federal statute

re-

quiring every paid article or card to be plainly
marked advertisement. That law, which was
stoutly contended against by many publishers,
proved one of the wholesome influences

brought to bear on American journalism.
To-day the question is asked if radio broadcasters should not be subject to some similar
What could be lost by a Federal
restrictions.
statute that would compel announcers to
specify advertising features on their program?
This need not take an offensive form, no more
than the word advertisement at the top of a
newspaper column prevents readers from
perusing

We

its

pub-

QUICK REACTION FROM POOR PROGRAMS

Patent
vertisements in the best papers.
medicine advertisements are disappearing.

American press exercise a more rigorous censorship over their advertising columns than

for a censorship of radio

licity.

uninteresting and badly devised, the
it to go on will not be

station which permits

in hearing from followers.
Methods of
measuring this public reaction to any kind of
appeal have become so definitely fixed that

we may

safely leave the problem of radio
publicity in the public's hands.
"Personally I see no reason why radio

publicity should be objectionable merely beit is publicity.
There may be causes of

cause

specific complaint, but it is certain that no
worthwhile station would permit questionable
material to be radiated, once the character of
this material had been established.

"Broadcasting

stations

are

becoming so

jealous of their reputation that they closely

scan every number on their programs. Should
any of these numbers offend public taste, the
stations themselves would be the quickest and
surest sufferers.

contents.

are a nation of advertisement readers.

Advertising long since emerged from the day

when

had anything to conceal.

it

Men who

value highest the prestige and future of radio
have taken note of this similarity and the"
question is one that will be repeated oftener
why not plainly label each program number
that deals with advertising?
Then the question of faith between the broadcasters and
the public would be effectively settled.
There is distinguished opinion on the side of
permitting radio advertising to find its own
level.
Secretary of Commerce Herbert C.

Hoover
view.

is

one of the men who inclines to

this

In a conversation not long ago with
B. Klugh, Executive Chairman of the

Paul
National

Association of Broadcasters, Mr.
Hoover repeated previous statements that he

WENDELL HALL
A

radio entertainer

who

is

nationally known.

He

has appeared from many stations in all parts of the
country accomplishing "indirect advertising" for the
National Carbon Company
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PAUL

B.

KLUGH

Executive Chairman, National Association of Broadcasters.
Many of the associated broadcasters of this organization
will accept radio bookings of artists or
speakers who are employed to appear before the microphone in one of the various
forms of indirect advertising now going
out on the air. Mr. Klugh believes that
a certain form of indirect advertising will
be quite acceptable to the listener

"

It is not enough to avoid offence; a station
must always command the interest of a multitude, and we may be certain that this command
is

impossible

when

advertising material be-

comes uninteresting.

There is no audience
more exacting than that which sits at home
with perhaps a dozen radio stations in easy reach.
think we need have no fear that programs
will tend to the boresome or questionable so
long as a man need but shift a dial to change
his entertainment.
It seems to me that the
I

law of preservation and the unfailing exercise
of public choice will serve to control radio
publicity better than any other means we

could devise."

But in any case, the listener-in himself will
decide the fate of radio advertising.
In this
matter as in many others, it takes a considerable time for the feelings of the public to be
definitely manifested.

It is

often difficult even

know

exactly what the proper interpretation
of "the public reaction" is.

to

BROADCAST is interested to know what
readers think of the question Mr. Young
has so ably treated. A few of the best letters expressing a reasoned opinion will be published in
later numbers of this magazine. Address your
its

letters to

THE EDITOR.

PRESIDENT COOLIDGE
And

President Coolidge is
Secretary of Commerce, Herbert Hoover, in the grounds of the White House.
addressing the members of the Third Annual Radio Conference. The President described the advancement of radio as "one of the most astonishing developments in the history of science." He said radio offers
the Government one of the greatest problems it has had to face, and that little change would be made in
There would be no monoply of the air, he declared
present policies.

THE MARCH OF RADIO
BY
President, Institute of Radio Engineers

What
who

the Hoover Conference Did

like to criticize

Cabinet

the present Republican administration seem to have avoided
Herbert Hoover, the able Secretary
of Commerce.
Almost everyone feels that
Secretary Hoover has done an excellent job.
And few groups feel that more strongly than
the radio folk.
Mr. Hoover has been in office
during one of the most difficult times possible
from the point of view of radio. During the
officers in

THOSE

months of his office, broadcasting began
with the licensing of the station of the Detroit
News, wwj, and KDKA, 'the Westinghouse
Troubles and
station at East Pittsburgh.
complications and problems of all kinds descended upon the Department of Commerce
thick and fast from then on.
The best tribute
it is possible to pay Mr. Hoover and his subearly

ordinates in office is that they have managed
radio affairs with the least possible friction and
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RADIO ABOARD THE ZR~3
The

Zeppelin, which the Reparations Commission
allotted to the United States Government.
She recently completed the 5,060 mile flight from Friedrichshafen to Lakehurst in eighty one hours.
The

Her radio equipment,
great ship is 660 feet long.
shown in the photograph, consists of a 200 watt tube
transmitter for cw and telephone,
on

operating
1510
fan antenna is
the
deck
of
the
dropped through
forward gondola, where the
radio apparatus is located. The
wires, each 400 feet long and
weighted at the end, form a
ian, as the insert of the ship

The

meters.

shows

interfere
vices.
his

with

other

ser-

The amateur showed

willingness to coopervolunteering to

ate by

abolish the

use of spark

transmitters and discouraging the use of oscillating
receivers within the broad-

cast range.

The

latter

is

particularly important be-

cause

it

means that

inter-

ference from squealing receivers will not exist so far as

the amateur is concerned
on the short waves to be

used for rebroadcasting.
a great deal of tact. The regulation of radio is
a complicated matter indeed.
For the last three years, there has been an
annual conference to discuss and make definite
recommendations about radio, called under the
auspices of the Department of Commerce.
Here, the lambs and the wolves have laid down
together, bitter enemies have watched each
other, pleasantly enough, across the quieting
green baize of the conference table, and progress in the radio field has been constructively

The Department

guided.

of

Commerce

radio

regulations have very largely been formed
from the wise suggestions of these conferences.
The Third Annual Radio Conference at

Washington this year was as widely attended
as those which preceded it, and although it is a
bit early to draw conclusions, we think it
accomplished quite as much if not more than
the

A

first

two.

brief

summary

of the

recommendations of

the Conference follows:

The amateurs are to be given a new series
wave bands, somewhat lower than those to
which they are at present entitled. They are
of

to be permitted to operate continuously, for
it is believed that such operation will in no
way

Ship transmitting waves are to be pushed up
beyond the broadcast zone, and thus another
form of severe interference has been greatly
reduced. A general revision of the licenses for
various types of broadcasting stations will, it is
result in a great improvement in
broadcasting conditions.
Perhaps no one decision of the conference
was more important, or considered more
thoroughly, than the proposal to establish
believed,

super-power broadcasting stations in several
parts of the country which should be capable of
broadcasting important events to all parts of
the country simultaneously. There was so
feeling in favor and so much opposition
this proposal that a compromise was

much
to

effected.

This provided that any individual

company may apply for
such a station.
The license
or

a
will

license

for

be an ex-

perimental one and is immediately revocable by the Department of Commerce if
such a station interferes with any service
already existing.
Such an experiment is of great importance.
Several companies are ready to undertake it at
once.
Super-power and the victory or defeat
of a group of influential radio men now hangs

The March

of Radio

253

in the balance.

amateurs who have been experimenting with

fair trial

short waves agree that

By all means let us have a
and judgment of the case on its merit

about their proper use.

alone.

These are the most important recommendaTheir crystallizalies with the radio

of the Conference.

tions

and enforcement now
of the Department of Commerce.
Most of the detail work yet remains to be done.
And it is left to a pitifully undermanned and
tion

service

pitifully

The
Commerce

underpaid department to do.

radio service of the Department of
has done marvels when one considers

the

handicaps under which they have always
worked. Congress has steadily refused to
make any appropriations other than those
covering the bare necessities of operation.

The

entire personnel of the radio service has

been for a period of years taxed beyond

its

strength.

no other good

from this latest
be hoped that there
will have been spread about a greater apIf

conference,

it

is

results

to

preciation for the level-headed,
scientious,
ment of

far

sighted

men

highly con-

in the

Commerce and the

Depart-

Bureau of

Standards.
Aside from the technical findings of the
Conference, which were much more involved
than those considered at any previous conference, there was one outstanding beneficial

Radio men and women from all secmet and ironed out their
In
difficulties and got away to a new start.
this respect, the Third Radio Conference
was strikingly successful.
result.

tions of the land

we know but little
One of the principal

reasons for the increasing popularity of such
is unquestionably due to the
fact that much publicity has resulted from the

experimenting

experimental broadcasting on the
waves by the Westinghouse and the
Electric Companies.
As a result
publicity there has been a demand on

shorter

General
of

this

the part
of listeners-in to procure receivers capable of
receiving these broadcasts for which many
startling claims have been made.

Following this demand there has been the
group of short-sighted manufacturers
who have endeavored to "cash in" upon the
usual

The

demand.

simplest form of receiver for

such operation is the common regenerator
with a few slight alterations which has come
in for so

much condemnation

in these

columns

because it not only is a receiver, but a very
good transmitter when operated in its most
sensitive condition.
In short

wave broadcasting, we saw

a

means

of sending programs to a group of stations,

if

proper facilities could be arranged. These
broadcasts could then be picked up and rebroadcast on the waves we are accustomed to
employ. Indeed, the experiments conducted
by the two corporations to which we have referred have proved this to be so.
But we
foresaw in the ordinary type of regenerative
receiver a menace even greater than when
used on the regular broadcast waves.
For this

Waves Should
Be Conserved

Short

world's record for

THE

long distance communication was broken by

a pair of amateurs, a Californian and a New Zealander,
a short time ago.
ried

They

car-

on intercommunication

at a distance of 6,900 miles
for more than an hour em-

ploying short waves.

There

something of more importance in the accomplishment
of this remarkable feat than
appears on the surface
something' more than the
mere fact that a new record
has been set up.
is

Most engineers and
most

of

the

experienced

RUSSELL AND STUART HOBART
Of

amateur station i AAR
from which they recently communicated with amateurs in the NetherRoslindaie. Massachusetts, outside of their
lands.
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THE LEAGUE OF NATIONS
At Geneva.
Assembly.

President of the Swiss Federated Republic is presiding over the meeting of the General
Four microphones can be distinctly seen on the rostrum from which the proceedings were sent
out for the first time

reason no "how-to-make-it" articles in RADIO
BROADCAST describing one of these abominations appear.

Let us be more

Nearly everyone
on a radio receiver has at
one time or another had a good concert ruined

who has

explicit.

listened-in

by some improperly operated

oscillating reIn this case
ceiver, operated in his vicinity.

the interference from the offending receiver
confined to the neighborhood in which it

is

is

Where short
operated, which is bad enough.
waves are used in place of wires to carry a
concert from one point to another where it is
it is but necessary to have
one such improperly operated receiver com-

to be rebroadcast,

pletely to ruin reception for those, not only
in the immediate vicinity of the offender, but
for all served by the station doing the re-

broadcasting.
It was not until we could perfect a receiver
capable of efficient operation on short waves
without causing interference that we would
publish any instructions for building receivers

with which the short wave broadcasts could

be picked up.

It is particularly gratifying to
therefore to have designed the receiver
with which this remarkable record was made.

us,

IN SESSION

The

Perhaps some of those readers who were somewhat disgruntled at our deliberate refusals to
give them the information on such receivers
they sought most diligently will now appreciIf they do not,
ate the reason for our stand.

we feel perfectly happy in having endeavored
to serve the greatest number to the best of our
Needless to say we are deeply grateability.
Mr. W. B. Magner, the Californian who
the record with the Roberts short wave
two-tube receiver described by Zeh Bouck in
our August number.
ful to

made

Farmers Really Use Radio

HAVE

often speculated on the
farmer's use of radio, assuming that

WE

market

reports

and

similar

news

items over the radio channel must be of real
value to him. Thus far the farmer has not

been very effusive in expressing his appreciation of the "farmer's radio channel." A news
item from Milwaukee states that the farmers
in the neighboring section have banded together to prevent the erection of electric power
lines through their property, claiming that the
presence of the high power wires "would

make

The March
it almost impossible for them to receive market
reports and other news by radio because of
interference." One must certainly conclude

of Radio

The Narrow Radio Ruling

ing.

of

the

Insurance Companies

from

this apparently dependable report that
the farmers in this section at least are making
real use of the news which radio is disseminat-

255

fire

insurance companies have taken

THE

cognizance of radio installations by attaching a radio permit to their policies.
We have just received the one attached to
policies issued under the New York Fire Insurance Rating Organization, and note with
interest one of its clauses.
After stipulating

HENRY FORD'S MARINE RADIO
EQUIPMENT
Aboard the

SS. Benson Ford at

River Rouge, Michigan.

The

dock in
is one

ship

of two, built to carry bulk cargo to and
from the Ford Detroit plants. Onthe dock
can be seen gondola freight cars of the D.

T.

&

the Ford railroad. The Benson
equipped with a 500 watt RCA cw
transmitter, operating on 600, 706, 909,
and 1875 meters. KFTC is also equipped
with a radio compass which the photograph shows installed on the bridge. Both
the new Ford ships use radio telephone as
well as the telegraph. The master of either
ship can talk directly from his cabin to

Ford

I.,

is

any other ship within range by telephone
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manufacturers.

We

this clause, for

by

vances

in

are extremely irritated
seems to penalize ad-

it

the art.

The

idea of depending

power to run a radio
receiver when electric power is used in a house
for lighting, is really very absurd from the
We have conengineering point of view.

upon

batteries for the

tinually advocated the use of suitable rectifying outfits so that the power may be obtained

from the

light socket,

with the view of stimu-

the inventive genius of the country
along these lines, and now the insurance companies have put themselves in the position of

lating

penalizing such devices!
There is no reason in the world

why

these

properly designed, built,
and installed, should be discriminated against.
certainly hope the ill-advised insurance
companies will eliminate the progress-impeding clause from their policies.
rectifying

outfits,

We
Nicholas

Muray

KARL BICKEL
New York

City; President, the United Press

The Chicago Municipal Radio Commission

"Inch by inch radio is edging into the business
This was never so
distribution.
of news
graphically illustrated as in connection with the

Democratic National Convention. Extra editions
rushed from New York to suburban towns
carrying the jist ballot would reach the newsstand
just as the complete report of the 8oth ballot was
coming over the loud speaker. The editions were

old before they arrived.
"
The results of big sports contests are now
known instantaneously via radio. However, in
spite of these instances, I do not believe the newsBut radio can never
papers have much to fear.

news report of the day as the
newspapers can give it.
"Radio is an imperative thing. Unlike the
newspaper, it cannot be laid aside and picked up
You miss the event if you
in a moment of leisure.

give the complete

are not at the loud speaker as it is being broadcast.
And even then you get only the fact. The
newspapers are read for color and interpretation.

With big news being flashed by
publishers will no longer have

radio, newspaper
the obligation of

going extra to give the public the news. More
time and effort can be spent on improving details

and

interpreting the facts.

"Press associations will not enter

the

radio

field by erecting their own broadcasting stations
for the distribution of news in the immediate
Popular radio telephony is still an
future.

infant industry of only three years' growth and
has by no means exhausted the possibilities of its

that the conditions in the
broadcasting game in Chicago were
not as satisfactory to the average

FEELING

as they should, and might, be,
Chicago's mayor has appointed a committee
of representative technical and business men
to study the problem and hand in to him their
listener

and recommendations. The idea of
forming such a commission belongs to Frank
Reichmann, president of the Reichmann Co.
He has felt that such a commission might

findings

do much to control the possible censoring
broadcast stations, and to arouse and

of

crystalize

public opinion against oppressive
having to do with radio mat-

local legislation

Of course no real power can be assumed by such a commission. Its function
The control of radio
is entirely
advisory.
must necessarily come under the Federal

ters.

it surely is "interstate traffic."
municipalities have enacted statutes
which purport to dictate on radio matters

Government, as

Some

community is concerned, but
such statutes are probably of no real impor-

insofar as their

tance.

Speaking of the work

development."

that the policy does not cover personal injury from electrical apparatus, etc., a warranty states that "the source of energy shall
be only from primary or storage batteries."
One could almost believe that this clause

was written

at

the request of the battery

this

Chicago com-

undertake, the minutes of its
first meeting conclude "Another important
reason for a radio commission is the fact that
in the last few years practically every form of
popular entertainment enjoyed by the people
has been subject to attack from small minority groups, who seek to regulate by sumptuary law every minute of our lives from the
mission will

The March
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A commission operating
cradle to the grave.
and
efficiently can shield the radio listener
the broadcaster from these attacks and can

ten times the present price to get the news
The advertising of any paper or magazine
pays for a very large share of its operating

do a great deal to prevent oppressive

expense and unless a broadcasting station is
suitably endowed we must naturally expect to

legisla-

tion."

quite

get

Broadcasting

is

a lot of advertising

in

its

pro-

grams.

Publishing

The

has been said lately about the
use of a broadcasting station for
The majority
advertising purposes.

MUCH
_

however, isn't really as badly off
might lead one to believe,
because radio advertising must be of a high
order of merit, for otherwise no one will
listener

as the last sentence

some form or other must be indulged in by
broadcasting stations until some better method of raising an income is devised. Looking

The reaction is sure to
be just the same as was exhibited by a motorist whose view of a beautiful wooded valley
was completely shut off by a glaring sign
purporting to give the merits of Pinnacle
"
Oil for engines.
Damn the company that

for an analagous situation, the newspaper at
once appeals to us as having a similar problem.

puts up signs like that to cut off such beautiful
"I'll never buy any of
landscapes, said he.

We buy a newspaper primarily to get the news,

no matter how good it is."
sometimes happens, however, that one
has to listen-in to a program which is quite

of

listeners,

against

grams.

we

listening
It

think, vehemently protest
to purely advertising pro-

seems as though advertising

in

but unless the paper carries a great deal of
advertising we would have to pay probably

listen to the station.

their

oil,

It

RADIO WITH THE SCRANTON "TIMES"
During the World's Series games.

The

taneously with the radio loud speakers.
the Times radio station,

WQAN, was

in

shows the

Scoreboard which was operated simulShenandoab flew over Scranton recently,
communication with the ship for more than two hours

insert

When

the

Navy

electric

dirigible

Radio Broadcast
evidently

advertising

matter,

yet

the

an-

nouncer has said nothing to that effect in
introducing the number. One at once feels
he is being hoodwinked something is being

The

"put over."
such material

is

reaction of the listener to

just opposite to that

which the

endeavoring to arouse, so that
advertising of this nature is likely to be practised to an ever diminishing extent.
The
listeners themselves, we think, are apt to be
advertiser

is

the court of last resort.
Another phase of the question is however
brought to the front by a paragraph in the

"Topics of the Times" in New York Times,
drawing an analogy between advertising over
the radio channel and by means of the press.
It is illegal for a newspaper to put advertising
material in its columns without so designating
it, and there is no reason at all why the same
rule could not apply to radio.
In the words
of the

editorial

writer,

"Broadcasting

cer-

tainly is publishing, and all publishing should
be honest. Newspapers, or at any rate some

newspapers, including one which modesty
prevents mentioning, did not wait for the law
to speak on this subject but put "advertisement" over all advertisements not obviously
That virtuous example,
that, to every eye.
the broadcasters would do well to imitate
The sooner they do it, the less
voluntarily.
likely will they be to suffer later from regulations that will be really burdensome.

Bureau of Standards Finishes Tests
Bureau of Standards has just
brought to a close a series of tests
which it organized with the idea of
ascertaining as much as possible about fading,

THE

interference,

effects

of weather,

etc.

Some

200 observers located at varying distances,
from the two stations chosen for transmitting
(KDKA and WLAG, now wcco) turned into the
Bureau about 50,000 observations. These
observations are to be tabulated and classified,
and it is hoped they will throw some light on
the complex problem of
radio transmission.
A task of this kind en-

tremendous amount
work on the small and

tails a

of

hard working radio staff of
the Bureau, and we cannot
but express our appreciation of their work in the
interests of radio progress.
The standard frequency
transmission schedules inaugurated and carried out
by the Bureau are, in our
opinion, a genuine contribution to radio develop-

ments and we are glad to
voice the thanks of the
millions of BCL's for that
useful service.

Radio and the World
Flight
world encircling

OURcompleted

planes have recently
their

27,000 mile flight and are
receiving the congratula-

WGY ON WHEELS
equipped with a low powered short wave transmitter
The main
which picks up programs from churches and public halls.
station at WGY picks up these signals and they are radiated in the regular
manner. The small transmitter takes the place of the usual telephone
line connection between the outside hall and the broadcasting station
This small truck

is

tions they so well deserve.

Besides the intrepidity of
men themselves,
air
many factors contributed

the

greatly
of the

to

the

success

experiment,

not

The March
the least of which was the radio channels
which the airmen were continually
When crossing the northern part
in touch.
of the Pacific, the radio problem was of

with

As almost everyone
extreme importance.
knows, the weather conditions here are continually unsettled and the danger threatening
In just this
a lost aviator is very imminent.
part of the world, there

is

precious

little

radio

equipment, for between Dutch Harbor in
America, and Japan, there is not a single radio

Radio
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only a few weeks past that we were congratulating those inventors who have succeeded in
transmitting still pictures by radio, but even
the transmission is still far from perfect.
It takes several minutes now to transmit a
"still."
How, then, can the Colonel project

so,

moving

pictures,

which must

flash

on and

off

the screen about twenty times a second? With
lots of experts and lots of money to buy ap-

paratus and

facilities,

the Colonel

may

go far

station.

To

the Coast Guard cutter Haida, and her
fell the burden of carrying on the
radio traffic required by the planes during
this, the most perilous part, of their route.
radio staff

In a recent report

from the radio

officer of
a fascinating story of the
technical difficulties which the task entailed,
and of the great importance of the radio

we read

the Haida,

channels he maintained in operation.

As he

says:

Radio was imperative and vital to the success
There were three principal reasons.
First, the planes were hopping from 300 to 700

of the flight.

miles in a jump.
It was necessary to know the
weather conditions along the line of flight. These
conditions had to be known early in the morning so
that the flight could start as soon as possible.
Second, if one plane fell during a hop, the other
planes were to proceed to the nearest radio station

and drop a note

made

it

about the accident. This
possible to send assistance within a very
telling

short time.

Third, publicity. The flight would have been of
value if the people of the United States were
not informed of its progress. This news was wanted
little

all the various news organizations of the
country.
Radio was the means of getting the news over.

by

The

log of the Haida graphically relates howwell these three ends were met, and reflects

great credit

upon her

U.S.C.G.

in the experimental game; that he is even attempting movies by radio would lead one to
conjecture that his workers have discovered
a process a thousand times as rapid and effective as that announced by the press with glee
only a short time past. As no details of the
scheme were given out, in the interview reported, we can make no judgment at all re-

garding

Interesting Things Interesting

People Say

WE

can believe some of the news items
dealing with station WMAF, operated as
a pastime by Col. Green, remarkable
developments are being carried on there. More

IF

than $500,000, we learn, has been spent by
the Colonel on his radio hobby, and that he is
riding it hard at present is indicated by the
fact that he has borrowed three radio experts
from the Massachusetts Institute of Technology to experiment for him at his South Dartstation.

According to his secretary, this wealthy
radio amateur is working on the problem of
projecting

its reliability.

staff.

Radio Movies Are Not Yet

mouth

"HAIDA

In the Bering Sea service, whose radio equipment,
ably operated, was of enormous service to the Army
World Fliers when they crossed to Japan

moving pictures by

radio.

It

is

A RTHUR CAPPER

(United States Senator
* from
Nebraska; in an interview in Printer's
"
It seems almost superfluous to comment on
Ink)
the obviously demoralizing and deceptive practise
of broadcasting disguised indirect advertising for
which the radio station has received a fee. For
some years now it has been illegal for a newspaper
or magazine to publish anything in paid-for space
without indicating unmistakably that the matter is
paid advertising. The laws were passed because the
:

practise of disguising advertising as "reading
notices" or news matter was considered an imposition on the public and a deception.
And the broad-

casting of paid-for indirect advertising without a
clear statement of the fact at the beginning of
every
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The proposed

Washington.

tax of ten per cert.,

have meant an
more than twenty per cent, to the
consumer and would have cost the manufacturers
at

collected

increase

the

would

of

many thousands
That

source,

of

dollars

in

accounting,

etc.

taught us that the interests of the
manufacturer, the listener, and the broadcaster are
fight

We

are organized, the listeners are
Then all
organizing, and so will the broadcasters.
can work together with the other elements in the
identical.

industry to prevent these attacks."

JOSEPH M. LEVIN E (New York

City; Presi-

Hunts Point Hospital): "We have
J
spent a half million dollars in making this institution the most modern of its kind in the Bronx
Its equipment, from the operating rooms
district.
down through the entire plant, is the most modern
and scientifically perfect obtainable. And yet,
do not believe that there is a single modern feature
dent,

the

1

that can compare, in its ultimate effects for good
upon the patients, with the radio installation."
Henry Miller

"In the whole history of scientific discovery
there has never been a translation into popular use
So late as the year
Commerce there were
no broadcasting stations. At the end of four
years, 530 are in operation, making radio
The
available to every home in the country.
sales of radio apparatus have increased from a
so rapid as radio telephony.
before I became Secretary of

million dollars a year to a million dollars a day.
It is estimated that more than 200,000 men are now
employed in the industry, and the radio audience
exceeds twenty millions of people.
probably
"
Let us not forget that the value of this great
system does not lie primarily in its extent or even
in its efficiency.
Its worth depends on the use
It is not the ability to transmit
that is made of it.
but the character of what is transmitted that really
Our telephone and telegraph systems are
counts.
valuable only insofar as the messages sent from
them contribute to the business and social interFor the first time in human
course of our people.
history we have available to us the ability to
communicate simultaneously with millions of our
to

widening

vision

national

furnish entertainment, instruction,
of national problems and
An obligation rests on us

events.

devoted to real service and to develop
to see that
the material that is transmitted into that which is
For it is only by this that the
really worth while.
it is

mission of this

latest blessing to

humanity may

(New York

the case of Jerome H.

City;

Remick

"So far as the
Co., vs. the General Electric Co.):
practical results are concerned, the broadcaster of

Washington; Secretary of Commerce

fellowmen,

CEDERAL JUDGE KNOX
*
in his decision in

HERBERT HOOVER

be

rightly fulfilled."

authorized performance of a copyrighted
musical selection does little more than the mechanic
who rigs an amplifier or loud speaker in a large
auditorium to the end that persons in remote
sections of the hall may hear what transpires on its
Such broadcasting merely gives the perstage.
former a larger audience and is not to be regarded as
a separate and distinct performance of the copyrighted composition on the part of the broadcaster.
the

"When
and

allowance

sibilant

made

is

for the shrieks, howls,

attributable

noises

to

static

and

interference, the possessor of a radio receiving set
attuned to the station of the broadcaster of an

authorized performance hears only the selection as
The performance
it is rendered by the performer.
is one and the same whether the listener-in be at the
elbow of the leader of the orchestra playing the
selection, or at a distance of a

thousand miles."

F\AVID SARNOFF (New

York City; Vice*-^ President
Radio
General
and
Manager,
Corporation of America): "There is not to be
found abroad the same freedom from censorship and
For example, in
restriction which exists here.
England, where freedom of speech has been such a
heralded tradition, political broadcasting is forbidden over the radio stations, which are all controlled by the British Post Office. In other European

Governmental regulations and restriccountries,
.
tions are even more severe. Radio freedom
.

message that the speaker has paid for the privilege
of broadcasting, is no less a deception and an
imposition as far as the public is concerned."

LJERBERT

H. FROST (Chicago; President,
* *
Radio
Manufacturers'
the
Association):
"
Between the time we first decided on the Association and the time we had effected the permanent
organization, we had to go through the tax fight in

.

enjoyment, and instructive information is available
"I endeavored to into all in the United States.
terest the British, French, and German broadcasters
in

the idea of increasing the power of their sending
programs of London, Paris, and

stations, so that the

Berlin might be easily heard

tening public.
these proposals, and
.

Much

.

oceanic broadcasting

I

by the American liswas shown in

interest

believe that an era of transis

near at hand/'

STABILIZING

THE THREE-TUBE KNOCK-OUT
resulting howling in the two last named systems of amplification.
The substitution of resistance-coupled

multi-tube reflex receiver, while

opening unusual

THE

ficiency

possibilities

in

ef-

per tube, unfortunately in-

tendency toward instaThis tendency is noticethree-tube knock-out receiver

creases the

bility

able

knock-out

reflex

plus

results

noticeably im-

in

Volume, though still very
naturally less than the output

proved quality.

in
the
described in the February, 1924, issue of RADIO
BROADCAST which is fundamentally the one-

tube

also

amplification

and howling.

satisfactory,

is

of a straight

The
shown

two stages of

In
transformer-coupled audio amplification.
the original set, a stabilizing condenser and

transformer-coupled amplifier.

circuit of the
in Fig.

t.

are those described

mended

improved arrangement

is

The inductances Ti and T2
times and recom-

many

reflex
receivers.
single-tube
Briefly, they consist of secondaries wound with
sixty-two turns of about No. 22 wire on a two

shielding were resorted to in an endeavor to
eliminate the squealing that was particularly

when the dials were approached for
Though these precautions are effecwhen the adjustments are made by an

for

expert,

inch form. The primaries are
the secondaries with an insulating
The primary of Ti
layer of paper between.
is wound with sixteen turns of No. 22 wire, and

the set.

conductor.

and a

evident
tive

many of our less experienced readers
were unsuccessful in their efforts to stabilize
More
have

recent experiments in the R. B. LAB
stabilized this three-tube

fying

such as four to one. A C or bias
battery of one and a half to three volts is
recommended in the grid return of the first
stage of external
audio amplification.
ratio,

re-

sistance-coupled amplification for the final step
of transformer coupling.

Non

-

inductive

resistanc e-coupled
amplification

damentally

is

fun-

owing to the

practical elimination
of
inductance (the

many

turn iron core

which is
and indirectly
responsible for most
of the feedback and
windings)
directly

The

What

the

Lab

Offers

You This Month

more

than either
transformer or impedance coupled intensstable

ification

T2 with thirty-six turns of the same
T3 and T4 is any efficient amplitransformer, preferably of a medium

that of

efficiently

arrangement by substituting one stage of

half

wound over

tuning.

Hints on Stabilising
Out Receiver.

the

Three-Tube Knock-

A Soldering Iron for Delicate Work.
An Example of De Luxe Cabinet Construction.

Light on an Electrical Putfle in the Filament

Some New

Pyratek fixed crystal,
but may be any other
reliable

Ideas in Spider

Web

Coil Con-

struction.

Building Your Own Lab.
Other Items of Laboratory Interest.

make.

The coupling condenser C4 is a .006
mfd.

Circuit.

crystal detec-

used in the set
under discussion is a
tor

the

has

Micadon,

and

coupling-resistor
a resistance of

one hundred thousand
ohms. This last may
conveniently be either
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Daven resistor, or a Crescent Lavite. With
almost all tubes the grid leak should have a
value of fifty thousand ohms.
a

In the set illustrated in Fig.
resisto-coupler

the final stage.

two

was employed

The

2,

a

Daven

in

rebuilding
resisto-coupler clips the

and the coupling condenser
unit which is connected exactly

resistances

into a single

manner as the transformer, the
posts being marked P, B, G and F thus perin

the same

mitting the change to be
minutes.

made

in less

than five

with a small, specially designed light iron.
Figs. 3 and 4 illustrate a soldering finesse
which Raymond B. Wailes has found to facilitate delicate work.
Fig. 3 shows the construction of a small iron that can be put together in a few minutes. The "iron" itself
is an eight- to ten-inch length of copper or brass
rod, thrust into four corks as a heat resisting
handle. The tip of the iron should be filed
into a square point.
In the R. B. LAB, the
rod was a piece of number four copper wire.

to its smallness, an iron of this type
hold its heat for any length of time.
If the job is one that demands a continued
application of a hot iron, it is best accomplished by applying the heat continually to
the rod from a small alcohol lamp as suggested

Owing

A

potential of 135 volts was used, in the
R. B. LAB, on the plates of the uv-2Oi-A
If the voltage is under one hundred,
an additional 45 volt battery is recommended
to be included in the plate circuit of the
resistance-coupled amplifier at X.
Panel layouts and a more detailed exposition
of constructional data on this receiver will be
found in past numbers of RADIO BROADCAST

tubes.

particularly the February issue.

At the same time the experiments described
were being made, a final stage of impedancecoupled amplification was also attempted with
similar hopes of eliminating feedback and
These last experiments, however,
squeal.
were unsuccessful, for resistance-coupling

will not

in Fig. 4.

In delicate soldering, such as the terminal

wires of amplifying transformer windings and
jack connections, it is essential that a nonacid flux be used.
Soldering flux made by
neutralizing hydrochloric acid with zinc is
conductive and occasionally corrosive, as are
most commercial fluxes. Mr. Wailes, and

radio experts in general, recommend a flux
made by dissolving rosin in denatured alcohol.

THE RADIO SET AS A WORK OF ART

proved the more effective prevention.

more bona

THE
to discriminate

SOME POINTS ON DELICATE SOLDERING
soldering, and soldering in
places inaccessible to a large iron are
trying feats that continually confront the

DELICATE

radio experimenter, and are best accomplished

FIG.

The

fide

broadcast receivers

from the

sets

purchased

by experimenters are slowly drawing
away from the old wireless traditions of business-like switchboards and death-chamber
The cabinet maker and artist
control panels.
or built

I

stabilized three-tube receiver.
Resistance-coupled amplification has been substituted for the final stage of transformer audio

In the R. B. Lab.
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FIG. 2

Showing the change that can be made

has come into his own, and our parlor radio
sets are to-day as unlike their war-time prototypes as an expensive Victrola is unlike
Edison's early machines.
A beautiful bit of furniture built about a

neutrodyne receiver is shown in Figs. 5 and 6.
electrical and mechanical details were

The

Hugh B. Downy, the owner of
The set itself is constructed
with Workrite De Luxe parts. The cabinet
supervised by

this

work

of art.

of solid figured oak especially selected from
the stocks of the Frank Purcell Walnut Lumis

ber Company, and built to order by the
International Equipment Company of Kansas
City,

Mo.

seldom that the construction of even a
de luxe radio set is subject to such painstaking
It is

care.

It is

a

most modern example of doing

a worth-while thing well.

ONE SWITCH

IS

circuit

(detector) and a uv-iQ9 (audio amplifier),
operating respectively from filament battery
potentials of three and four and a half volts.
This is a common and desirable combination.
A single A battery switch has been included
in the common lead, which at first glance seems
adequate. Such, however, is not the case,
as careful tracing of the filament circuit will
disclose.

When

lower

is

battery

age.

There are three possible solutions to the
The most desirable is the use of a

condition

CORKS

by
Mr. James C. Millen, which at first glance
seems to defy the electrical axiom that only
one switch is required to break a circuit.
This momentary puzzle is encountered whenever two tubes of dissimilar filament potentials are operated from a common A
the

switch S

open that portion of the
bracketed by A will still
discharge through the filaments connected in
a continuous drain that will rapidly
series
No
deplete that portion of the battery.
variation of similar connections (even separate
A batteries) can get away from this unsuspected and doubtless very prevalent leak-

filament

to our attention

filament voltage
secured by tapping. Such a circuit is
in Fig. 7, in which the tubes are a
battery,

minutes

puzzle.

NOT ENOUGH

ANhas INTERESTING
been brought

in five

-

BRASS

OR.

COPPER ROD

being

shown
WD-I
i

A

FIG. 3
simple soldering iron for delicate work
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In

many

for the

cases the spider-webs are substituted
solenoid

more conventional tubular or

inductances in which spacing between the
windings has effected a looseness in coupling
that was

more or

which

for

they

less essential in

were

the circuit

designed.

This

is

especially true of single-tube reflex circuits,

and any other systems in which selectivity is
not a predominant characteristic.
In such circuits, the primary and secondary
windings
consistent

should be separated as far as is
with a negligible loss in signal
This loosening of coupling is quite

strength.
as easily effected in spider-webs, merely by
winding a dozen or so turns of string between

the primary and secondary.
Figs. 8 and 9
coils in which the adjacent windings have
been separated in this manner.
In Fig. 9 the primary has been wound between halves of the secondary a procedure
which tends to tighten coupling. However the
placing of the primary in this manner is desir-

show

FIG.

4

Applying heat continually to a small iron

high

ohmage

rheostat in series with the

fila-

ment

of the lower voltage tube, thus permitting it to be lighted from the entire battery.

A

second possibility is to turn off one of the
when the battery switch is open.
The last consideration is to include an additional switch at some point such as X.
This little problem will doubtless locate the
mysterious drainage in hundreds of cases of
rheostats

short-lived

SOME

TN THE

A

batteries.

NEW

IDEAS ON SPIDER-WEBS

majority of spider-web inductances

1

where two windings such as primary and
secondary are incorporated on a single winding
form, the upper winding is wound directly
over the lower coil. This necessarily results
in tight coupling which is often undesirable.

FIG.

An

an endeavor to duplicate
the inductance of a known solenoid without
recourse to formulas and mathematics.
able, particularly in

Referring to Fig. 9, the average radius, R,
should be the radius of the solenoid or singlelayer inductance that it is desired to duplicate.
The primary and secondary should be
evenly distributed on each side of this radius
as illustrated in the photograph
winding to
the same number of turns as were on the
tubular coil. The finished spider-web will,
for all practical tuning purposes, be equivalent
to the original solenoid.

LIGHTING THE ROBERTS SET FROM

A. C.

the fact that the uv-2Oi-A tube

DESPITE
consumes only one quarter

of an ampere,
the more enthusiastic operators of the Roberts

5

aristocratic bit of parlor furniture

In the R. B. Lab.

FIG.

The work
set, inveigled

five or six

by

excellence into running

its

hours a day, find the

A

it

battery

expense far from negligible. The short life of
the amplifying A battery suggests the possibilities of A. C., and Fig. 10 shows the system
evolved
by George B. Larkin. Similar
arrangements have been employed in this
laboratory at various times, and confident of
the possibilities and success of the system, we
recommend it to our interested readers.
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6

of art

open

ohm rheostats, two six-ohm rheostats (one
of which will probably be found in the experimenter's original receiver), and a toy transformer operating from the lighting current
and delivering from six to eight volts. A

FIG. 7

your A battery in a day or
the filaments are turned "off" merely by opening the single switch

This circuit
so

if

will drain

FIG.

diagram discloses no
fundamental variation from the original twotube Roberts circuit, and for constructional
Inspection

of

details, the reader

issue of

the

is

referred to the

RADIO BROADCAST and

May

1924

several subse-

quent numbers.

The

parts required for the change to alternating current are: two twenty-five or thirty

Coupling is loosened by winding
thread between primary and secondary
(100 to 400 ohms) may be
substituted for the two twenty-five ohm rheo-

potentiometer
stats with

improved

results.

Balancing out with the two twenty-five ohm
resistances as suggested in the diagram re-

2 66
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and

bakelite

rubber,

fiber

panels,

finishing

baseboards, refmishing cabinets and producing
the desired neatness in board-mounted apparatus.
Rough edges on almost any material
excepting metal are quickly smoothed away.
The plane should be small, having a blade
no wider than an inch and a half, with screw

shows a plane that is in
adjustment.
Fig.
constant service at this laboratory.
It is a good idea to obtain an extra blade,
using one blade only for wood, and the other
1

for less easily

N'T

1

worked materials.
enameled

use

spider-webs.

The

wire in winding
construction of these

imposes a comparatively high mechanical
on the insulation which often scrapes the
enamel on touching portions of adjacent turns.
This shorted turn will render the receiver

coils

strain

FIG.

9

Duplicating (roughly) a solenoid in a spider-web
coupling again being loosened with thread winding

duces the A.C.
effect
still

hum

until

it

has

little

or no

on loud-speaker operation, though it is
audible on head phone reception and

DX signals. This last
objection may be done away with, however,
by using the potentiometer recommended in
place of the two rheostats. The two termiinterferes slightly with

nals

of

the

potentiometer

are

connected

Double silk-covered
practically inoperative.
is recommended for spider-web windings.
If your receiver
a Roberts for instance is

wire

giving results considerably inferior to those
right to expect, and careful circuit
tests fail to locate the difficulty, change spider-

you have a
webs,

preferably

rewinding

with

wire

the

suggested.

MANY
do

sets fail to cover the

wave range

specified by the original builder, and
not tune either to the upper or lower limits

respectively to each side of the transformer
secondary, Y and Z, while the movable arm
connects to X.
is varied until the hum is

X

eliminated or reduced to a negligible minimum.
The action of the receiver can be still
further improved by connecting two bypass
condensers, of capacities from .006 mfd. to i.o
and Y, as sugmfd., between X and Z and
gested tentatively by the dotted lines.

X

be observed that the uv-199 deis still lighted from a dry cell A
The current drawn by this tube
battery.
is only six one hundredths of an ampere, and
such operation is quite economical and more
It

will

tector tube

efficient.

BUILDING YOUR
R. B.

THE
addition

OWN

LAB

LAB suggestion for this month's
to the growing radio workshop

a small metal frame plane. This will cost
anywhere from $.75 to $1.50. As usual, do
not compromise with quality. Since this tool
is more or less associated with carpenter work
it is seldom thought of as an efficient aid in
It is nevertheless a
the radio laboratory.
very useful all-around tool, and will find a
wide application smoothing the edges of

FIG.

The small plane has many

I

I

uses in the radio

workshop

is

or both.

When

the inductances

(coils)

are

correctly wound, the fault generally lies in the
variable condenser.
high minimum capacity makes it impossible to tune low, while

A

a

maximum

value below the stated capacity
cuts off the higher wave

of the condenser
lengths.

Both

faults are

common

in

cheap

In the R.
condensers.
(not by the

Ask for condensers by capacity
number of plates) and accept none

but those of reliable make.
intermediate
amplifier
frequency
used by Mr. Alan T. Hanscorn in his "Six Tube Second Harmonic SuperHeterodyne" may be obtained direct from

THE
transformer

Rhode
and Mowry, Woonsocket,
These coils are too intricate and difficult for the average builder to wind, and
that is the reason they were not described.
The names of other dealers carrying these
Harris

B.

Lab.
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tions by inspection.
Measuring the resistance
of the windings however, or merely testing
with telephone receivers and a few dry cells,
will identify the windings, the lower resistance
or louder click indicating the primary.
If careful inspection of wiring of a reflex
receiver, and other logical efforts at trouble
shooting are without positive result, test the

transformers as suggested, before rebuilding.

Island.

coils

may

be found

in

our advertising pages.

A SCREW-DRIVER

can generally be made
into a convenient reamer without affecting
It is merely
its efficiency as a screw driver.
necessary to file the converging edges to scissor
Different
edges, finishing with an oil stone.
sized screw-drivers will be used for larger or
smaller reamers virtually adding tools to the
lab equipment without increasing its already
rather extensive array.

TT OCCASIONALLY
*

happens that the priof an audio-

mary and secondary terminals

frequency amplifying transformer are reversed
in assembly, which in several cases brought
to the attention of the R. B. LAB, have been
the cause of the non-operation of reflex sets.
In shielded transformers,

it

impossible to

is

determine the correctness of terminal connec-

USING tickler
INthat approaching

regeneration, remember
the tickler coil to the

secondary will increase signal strength only
tickler is connected in the correct

when the

]f
increasing the coupling decreases the strength of the signals, the leads
to the tickler should be reversed.

direction.

Lack of regeneration on either possible tickler
connection generally indicates a partially
short-circuited secondary, the lack of a bypass
condenser in the regenerating plate circuit
(across phones or primary of audio transformer), or a tickler coil of the
is, too small or too large.

Pyratek
THE
nicely into the

wrong

fixed crystal

size,

detector clips

standard grid leak mountings.
Only one mounting is furnished with
each Pyratek detector, and the use of the grid
leak holder facilitates experimentation with
additional sets without the expense or necessity of extra cartridges.

3 MEG.

V

X
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FIG.
Operating the amplifying filament

in

that

1O

the Roberts set from step

down

alternating current

How

to

Make

a Plate Supply

Unit
A Very Simple and
out the

Inexpensive Device Furnishing Up to 200 Volts WithParts Cost about $20 and are Readily Obtainable

"Hum" The

BY ROLAND
problem of supplying B battery
potential for modern multi-tube radio
receivers has rapidly become one of

THE

broadcast listhe plate current of present-day
amplifying tubes attains a value of 12 milliamperes per tube (as in the w. E. 2i6-A), the
current drain imposed by several of these
tubes will shorten the life of dry cell B batteries to a few weeks.
The cost of replacement alone soon becomes prohibitive.

importance to every

tener.

When

F.
It is

BEERS
the object of this article to describe in

detail a device for supplying B battery voltage
for any number of tubes and for any voltages

may be desired. The choice of voltages
remains with the builder who can best deterthat

mine his own requirements. The device is
designed to operate from the 10 volt 60 cycle
light socket and will deliver up to 100 milIn other words,
liamperes of plate current.
this current supply set will supply plate current for 12 uv-2oi-A or 8 w. E. 2i6-A tubes, or
1

How

to

Make

a Plate Supply Unit

any number of tubes less than this. It will
supply any radio-frequency amplifier
and a well-balanced two-stage audio-frequency
also

amplifier with alternating current for heating
the filaments. The set may be built by any
one who will follow the plans carefully, and
the total cost of parts, including the vacuum
tube rectifier, should
not exceed $20.00.

The general

ar-

i

A

trical

The

ifested in the

enormous amount of mail we

Mr. Roland Beers developed in his laboratory at Binghamton, New York, the very
complete unit here described. Mr. Beers
tells

connections.

us there are seventeen of his units al-

ready

power transformer
which transforms the
volt

alternating
current from the ordinary light socket to

in

From cur

use in Binghamton.

in-

in construc-

versed in the art of electrical

Beers's unit there are

restrictions or conditions.

for this device
local

electrical

may

Most

no possible
of the parts

be obtained from the

hardware

or

store.

It

is

extraordinarily inexpensive to build.

THE EDITOR.

by means of the vacuum tube (VT), Fig.
An efficient filter (indicated by dotted
lines, and including the choke coil (L) and
two filter condensers (C) smooths out the
ripples in the unidirectional current, giving an
unvarying source of direct current at 120
volts potential, which will operate the receiver
in place of the usual batteries without hum.

i

Ib.

is

well to
a

detail

practical and specific
design for a complete

current

supply

set,

and then to indicate
such deviations from
be

design

made

of the

With Mr.

A.

a crystal detector

it

spare parts the constructor may have.
We will first consider the construction

only,

If

in

of utilizing whatever

sating current which
flows in one direction

i

describe

tors.

rush."

1

writer has

THE
thought

expectations of the most exacting of construc-

tion, to those

ply of vacuum tubes.
The 30 volt alternating current is then
changed into a pul-

PRACTICAL AND SPECIFIC DESIGN

this

design or to those who were fortunate enough
to order the necessary parts "before the

alternating current
for the filament sup-

are

spection and test of this apparatus we can
unequivocally say that it will come up to the

Mr. Le Bel's device was limited,

130 volts alternating
current and to 6 volts

necessary

and their ap-

proximate cost
listed below.

received.

diagram of the
and the elec-

The

to insure short leads in wiring.
parts

The popuplate voltage to radio receivers.
larity and demand for such a device were man-

parts include a

no

desired, a dry-cell detector

is

September, RADIO BROADCAST described
the LeBel rectifying unit for supplying the

shows the schem-

parts

If it

In

the sets constructed
by the author on a
board.
circuit
Fig.
atic

be obtained from the light socket.
may be
employed in place of the crystal.
The arrangement illustrated in the photograph need not be followed exactly, but care
must be taken in assembling the parts in order

may

supply

Simple, Cheap, and Efficient

rangement of the apparatus may be seen
on page 268, which is
a photograph of one of
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used, the entire current

former.
as

as

may

for the sake

power transIts

we have

purpose,
indicated

before, is to change
the 1 10 volt alternat-

ing current
voltages as

to

such

we need
for our use. For
this purpose, we have

separate, windings, each easily made.
These windings are placed on two of the legs

four

or branches of the core, as illustrated in Fig.
The core of the transformer is built up of
strips or laminations of silicon steel .014 inches
thick.
The material for these strips can be
i .

bought at electrical supply houses, or it may
be obtained from an old pole transformer
which can often be had for the asking at the

No. 28 double cotton covered wire

5 Ib. No. 34 black enamel or double silk wire
I Ib. No. 18 double cotton covered wire
\ Ib. No. 34 black enamel or double silk
2-No. 2 i-D Western Electric 2 mfd. condensers or
Ibs. .014 in. silicon steel for
for
3 Ibs. .014

4

.90
.50
.90

4~No. 133 Federal

i

mfd. condensers at fi.oo

choke

coil

75*
.50

i-V. T. Socket
i-VT-2 or 2i6-A or UV-2OI or uv-2Oi-A or uv-2O3

5-8 Fahnestock

4.00
i.oo

power transformer

4.00
15

clips

$14.20
*.May be omitted

if

the builder desires to buy his choke

coil

ready-made.
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and

facilitates the

problem of high voltage inAnother method of constructing the

sulation.

5

FILAMENT

will

windings
of those

who

be given

prefer to

later,

for the benefit

make form-wound

coils.

MAKING THE TRANSFORMER
the spools, two pieces of micarta or fiber
\\ inches inside diameter and 2 T\

FOR
tubing

inches long were fitted with fiber ends 35
inches outside diameter.
(These dimensions

FIG.

I

A

A

schematic diagram of the current supply
set showing the values of the elements
electric

light company's office.
ness of the steel is not of great

The

thick-

importance,
although material of much greater thickness
than that indicated will cause the transformer
to run up the electric light bill rather fast.
Strips i inch x ^\ inches are cut from the
steel with a pair of tinner's shears to make a
pile about 4 inches high when they are pressed
This pile will require about 300
together.
pieces, which can be assembled in the manner
shown in Fig. 2. It may occur that the
laminations procured from the old power
transformer have dimensions very near to
those given here, and in such a case, they may
be used as they are. A variation of 10 per
cent, plus or minus will not be of consequence.
When the strips have been prepared, they
are laid aside ready for use after the transformer windings have been completed.
The windings of the transformer consist of
the following:
1

.

2.

Primary
on one

1000 turns No. 28

D. c. c. wire,

correspond to the core described above.)
The ends were secured to the tubing with
cement, and holes were drilled in them for the
lead wires of the various windings, as shown
in Fig. 4.

One spool contains the entire primary
winding, No. i. The wire may be wound on
by hand, or the spool may be clamped in a
drill chuck by means of a long bolt and two
The handle of the drill chuck
large washers.
may be clamped in a vise and the winding is
ready to start. If the ratio of turns of the
drill chuck to the crank are known, it will
reduce the labor of counting turns. Simply
count the number of revolutions of the crank
and mentally multiply by the ratio every time
a multiple of ten is reached.
Before actually
starting the winding of the fine wire, solder a
four foot length of flexible insulated wire to
the end of the magnet wire and insulate it
well with a short piece of cotton sleeving or
Wind at least one full turn of the
spaghetti.
heavy wire around the spool, tie it in place
with string, and proceed with the rest of the
It is not necessary to keep the wire
winding.
in flat layers

provided

it is

kept tight and free

placed

shown at P in photograph. This winding has two ends or terminals,
numbered (i) and (2), as shown in Fig. lA.
1200 turns No. 34 black enamel or
Secondary
leg of the core, as

D. s. c. wire, placed next to the core on the
opposite leg of the transformer, as shown at
S in Fig. i. Two terminals numbered (3)

3.

and (4), Fig. lA.
Secondary
55 turns No. 18 D. c. c. wire, placed
over winding No. 2. Two terminals, (5) and
(6), Fig.

4.

i

A.

Secondary 27 turns No. 18
placed over winding No. 3.

This winding
pair,

which

is

will

D.

c.

c.

wire,

made of 27 turns of a twisted
be described below. There

are three terminals, including the center tap,
(7), (8) and (9), Fig. lA.
The writer constructed a spool to contain

FIRST

windings, as shown in the photoWhile this construction is
not absolutely necessary, it makes a neat job

Which shows

which are numbered
each

LAYER AND
LAYERS

set of

graph and

in Fig. 4.

SECOND LAYER AND
ALL EVEN LAYERS

ALL ODD

FIG. 2
the method of assembling the laminations in the core of the power transformer
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from loops that are apt to protrude beyond the
If the winding gets
edge of the spool heads.
rough or "bumpy," remove the rough part
and wind it over again.
When the required number of turns has
been placed on the spool, again solder a
flexible lead wire to the end of the fine wire,
Now
insulate and tie it in place with string.
carefully wrap six layers of muslin or three
layers of Empire cloth over the winding, and
cement the last layer in place with insulating
cement. We are now ready to proceed with
the second spool, which contains the three

amplifier

tubes.

If
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more than one audio-

amplifier tube is supplied with
alternating current for heating the filament,
the hum will be noticeable, unless special

frequency

precautions are taken to balance the amplifier

secondary windings.

OTHER WINDINGS OF THE TRANSFORMER
FIG.

No. 2 is wound exactly as was
No. i, with regard to insulation of
It
must be wound in smooth
the leads.
care must be taken to keep
extra
and
layers,
It may be neceslayers from overlapping.

WINDING

sary for the constructor to place thin strips of
paper between layers of wire as they are
wound, but no more papers should be used

than

are

winding

is

absolutely

necessary.

When

six layers of

completed,

this

muslin or

three layers of Empire cloth are fastened in
place over it, and the third winding is started.

The third winding should be wound in two
smooth layers without papers between the
In case the second layer is not comlayers.
pletely full, the remaining space may be used
for the fourth winding, which is applied di-

The leads of the
rectly over winding No. 3.
third and fourth windings are brought out
at the same side of the spool head, while those
'

_HOUS FOR
CLAMPING BOLT5

STRIPS

FOR CLAMPING

CORE.
HARDWOOD, lltON
OR PIECES OF ANGLE
IRON WAY 6! U5ED.4REQO

FIG. 3
Detail drawing showing how the clamping plates for
the transformer or choke coil are made and attached

of the second winding are brought out at the
opposite side of the spool head.

The fourth winding is made of a twisted
pair of wires and is used to supply 6 volt
alternating current to the filaments of the

4

Detail drawing of the spool for the transformer
windings which may be of micarta or phenol fiber.
Two are required

for inductance

and capacity.

Any

inherent

unbalance or tendency to '.'howl" will at once
produce a loud hum in the loud speaker when
all filaments are supplied with alternating
For that reason, the experimenter
current.
should be thoroughly familiar with his audio
amplifier before he attempts to supply the
filaments with A. C.
If this supply is not
desired the fourth winding may be omitted.
Should the constructor desire to use an Amrad
s tube as the rectifier, the third winding will
also be unnecessary.
To make the twisted pair, stretch out about
j Ib. No. 8 D. c. c. wire in two strands of
Fasten the looped end over a
equal length.
hook and secure the two loose ends in the
chuck of a hand drill. Several turns of the
drill will give a neat and uniform twist to the
pair, which should be of the order of three
The looped end of the
twists per inch.
twisted pair can now be cut, leaving two
separate conductors which have uniform
magnetic coupling with respect to each other.
Let us call one wire of the pair, wire "A,"
whose initial and terminal ends are, respecThe second wire we
tively, (a) and (b).
shall consider to be wire "B," with corres1

ponding terminals, (c) and (d). The ends,
(a) and (c) will be at one end of the twisted
pair, and ends (b) and (d) will be together at
the other end.
By connecting a dry cell and
an electric buzzer or doorbell in series, leaving
the remaining buzzer circuit open, we can
soon determine which wire of the pair is "A"
and which is "B." Simply connect terminal
(a) to the battery and touch one or the other
of the terminals (b) and (d) to the buzzer until
the circuit

is

completed.

When

the buzzer
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272

the clamping plates are screwed down tightly
core is completely assembled.
It
is important to clamp every lamination in
place as tightly as possible in order to reduce

when the

the possibility of mechanical vibration. Such
a vibration will often make a very unpleasant
hum in the room where the set is being used
and will confuse a discriminating observer
so that he will believe the hum is produced in

FIG.

the loud speaker.
A physical conception of the action of the
filter may be gained from the following exThe large capacity condensers
planation.
(C) in the diagram of Fig. lA afford a com-

5

A

diagram showing the schematic layout of the
circuit connected as a push pull amplifier using
uv 199 tubes where heavy plate current is drawn

the terminal
which completed
operates,
the circuit should be marked with a tag as

paratively easy path for alternating current,
which is what we are trying to eliminate by

the use of our filter. With every change in
direction of the alternating current, a certain
amount of electricity is carried through the

conducted to
This point is
the zero potential or ground point of the

condensers and back to the system.
coil, (L), permits direct current to
flow through it with no opposition except the
direct current resistance, but offers a large
inertia or impedance to the ever-changing
alternating current. On account of this
opposition to the alternating current, it
seeks an easier path through the condensers,
and back to the line. The result of our filter

AH grid return and plate
amplifier circuit.
return leads of the amplifier must be con-

the

terminal (b).
of course, (c)

The remaining
and

terminals are,

(d-).

After the twisted pair has been wound on the
spool, terminals (b) and (c) are twisted totogether and soldered. A flexible lead is
soldered to the joint, which
terminal No. 8, Fig. lA.

is

nected to this ground, which must also be
connected to earth. Terminals (a) and (d)
are connected to No. 7 and No. 9, respectively,
A, as the 6 volt alternating current
Fig.
i

supply of the amplifier. The fourth winding
is insulated with six layers of muslin or three
layers of Empire cloth, as before, and the
spools are ready for assembly on the core.

FINAL TRANSFORMER ASSEMBLY

A FTER

the windings have been completed
and properly numbered with tags, the
steel strips may be inserted in the spools and
*

the core clamped together.
It will be best to
alternate the position of the lapped corner,
every time a new layer of laminations is applied, as shown in the small sketches of Fig. 2.
When near the top of the pile, compress the
core as much as possible, and squeeze in as
many strips as can be forced into the spools.
After all the laminations have been put in the
core, it is ready for the clamping plates.
These are made of strap iron or hard wood,
Four strips are cut to the
as shown in Fig. 3.
size required by the core, leaving at least onehalf inch at each end for clamping holes.
Stove bolts are passed through these holes,
inch drill, and
which may be drilled with a

large

The choke

is that we have sifted out, so to speak,
undesirable alternating current, which
produces the hum, and have left a pure, uniform direct current, exactly like that de-

action

livered

by our dry

The choke

cell

B

batteries.

filter may be conbelow, or it may be
purchased from a well-stocked electrical supply house. The value of its inductance should
not be less than 30 henries. Values as high
as 50 henries may be used with excellent reThe direct current resistance should
sults.
not exceed 750 ohms, although a value greater

coil for

the

structed

as

indicated

than this

will

only serve to decrease the output

voltage.

HOW TO

THE
who

BUILD YOUR

OWN CHOKE

following dimensions
wish to build their
"

COIL

will serve

those

own choke

coil.

silicon steel are cut i" x 2\"
Strips of .014
to make a pile' 4" high.
This will require

about 300 pieces. Four hardwood or strap
iron strips i" x 3!" are cut and drilled
for the

mounting

holes, as

was done

in

the

case of the power transformer.
Spools may
be constructed for the windings, if desired,

or

they

may

be placed directly over the
legs, after they have been

two opposite core

wound with three layers of Empire cloth.
The spools may be made of micarta or card-
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board tubing i^" inside diameter and i^V
Spool heads are cut to fit the tubing
1" outside diameter. The coil has two
windings, each of 3500 turns of No. 34 black
enamel or double silk covered wire, and each

vr-2.

wound

used with good results are the w. E. 2i6-A,
the uv-2O2, uv-2oi, and the uv-2oi-A. Such
changes as are necessitated by the use of a tube
other than the vx-2 are indicated below.

long.
1

in the

same

Flexible leads

direction.

are provided for the terminals exactly as was
done for the power transformer. The inner
end of one winding is soldered to the outer end

and the joint is insulated
cotton sleeving or "spaghetti." Six
layers of muslin or three layers of Empire
cloth are wound over the completed windings
to protect them from damage.
The core
pieces are then inserted in the spools, but instead of lapping the corner joints, they are
simply butted up against each other as neatly
as possible.
When the entire core has been
assembled into a square form, the clamping

This tube

of the other winding,

and carefully tightened

up.

Each of the condensers used

in the filter
be of at least 2 mfd. capacity.
Larger condensers may be used with some
improvement in the efficiency of the filter.
It is not necessary to have two condensers of
the same capacity, but each must be of at
least 2 mfd. As high as 5 mfd. can be used with
good results. The condensers should be
tested for leaks before placing them in the circuit by charging them with a high voltage
B battery and then discharging them after 15
minutes.
If they are in good condition, a fat
circuit should

spark

will

jump when they

are discharged.

no spark jumps, they are defective, and will
short-circuit the B voltage.
The rectifier tube used most commonly by
the writer is the Western Electric E tube or
If

probably as well suited for

MOUNTING

with

plates are put in place

is

the purpose as any tube except the special
rectifier tubes, such as the G. E. kenotronuv-2i6 or the s tube, each of which costs more
than a vr-2. Other tubes that have been

illustrated in the photograph

apparatus
THE
was mounted on a

Fahnestock

clips

may

board 12" x 12".
be used for terminals,

circuit

if it is desired, the conventional type of
binding post may be adopted. All wiring
should be as short and as direct as possible,
and all joints should be soldered butt joints.
Wires which carry 60 cycle current may be
reduced to their absolute minimum length
with considerable improvement in the performance of the set. If difficulty is experienced in reducing 60 cycle hum in the receiver, it may be reduced by wiring all 60 cycle
leads with lead covered cable.
The writer has constructed several current
supply sets in the usual manner and has had

or

difficulty in obtaining satisfactory operation

them on particular installations, even
though they gave perfect satisfaction on his
of

own receiver (super-heterodyne). The difficulty usually lay in one or more places which
became conspicuous after several preliminary
If the current supply set causes a
tests.
terrific hum in the loud speaker when it is
connected to the radio receiver, several possi-

ble errors

the set

is

may

exist.

We

shall

assume that

wired up correctly and that there are
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be ne-

A fourth source of disturbance is often found

cessary to choose both rectifier and amplifier
In the writer's experience,
tubes with care.
bootleg tubes are the most frequent cause of

the stray flux or leakage of alternating
current magnetism from the cores and wires
of the current supply set.
An amplifier that
has some inherent unbalance or tendency to

no open

circuits.

First of

Some vi-2 tubes
performance, while others

trouble.

The same

function.

all,

it

will

will give excellent
will

simply

applies to the

not

uv type

relief from the disturbe had by testing and finally
selecting tubes that will reduce the hum.
Another source of trouble is often found in

tubes,

and

bance

may

in general,

in

invariably exhibit a loud hum
alternating current, although it may appear perfectly stable when
The remedy
supplied with direct current.

"howl"

will

when supplied with

in

such a case

supply

is

to place the entire current
and to con-

set in a tin or iron shield,

shows a

excessive amplifier or rectifier filament voltage.
The number of turns given in the construc-

nect

tional data was correct for a large number of
the tubes used by the writer, but frequently it
was necessary to add or remove turns from the
third or fourth windings in order to obtain

was necessary to
Here all leads
were shielded with lead covered sheath, and
the entire shielding system was grounded.
Any iron box may be used to contain the set,

good

A rheostat

results.

should not be used to

regulate these voltages, unless it is a primary
rheostat, placed in series with winding No. i.
The proper method of obtaining the correct

filament voltage is to alter the number of
turns on the respective windings, adding or
removing turns one by one until the correct

value is found. This change should be made
while the set is supplying current to the receiver, if possible, in order to duplicate actual
conditions.

AVOIDING THE HUM

A
*"*

NOTHER
found

trouble

source of

hum

is

frequently

This
voltage.
the insertion of a

in excessive plate

may

be remedied by

lavite or other current-carrying resistance in

The

the

used
plate supply.
Western Electric .No. 38 type and the Bradleyohm with good results. Ward-Leonard
resistances are also known to have given good
The value of the resistance can
results.
best be determined by trial with the tubes
which are receiving the excessive plate voltage.
Another method of reducing the plate voltage
is, of course, to remove turns from the high
voltage or second winding, until the proper
Still, another method
voltage is obtained.
of reducing the

hum

writer

has

the

shield

to

earth.

view of a current supply
two-stage amplifier, where

Fig.

set

7

connected to a

it

shield the entire supply set.

such as an old panel switch box, biscuit tin or
other tin container.
Holes may be cut in the
box to accommodate the socket and leads, and
these should be very well insulated to prevent
arcing of the high voltage.

SUGGESTED POSSIBLE ALTERATIONS

MAY

be that the constructor already has
or a core from an old power
transformer that he would like to use.
In
such a case the following remarks will be helpful.
The primary requirement is that the
inductance of the primary winding shall be
not less than one henry. This means that
for a 1000 turn winding the ratio of cross-

ITlaminations

sectional area to length of magnetic circuit
(4") should be not less than 0.6 centimeters,,

and

for

normal saturation of the core the!

cross-sectional area should be not less than'

Values in excess of these will?
2.5 sq. cms.
result in good performance.
If the values oft

A and

vary greatly from those given above,,

new value

for the number of turns must be
found to give the proper value for the primary

a

caused. by excessive plate

voltage, and perhaps the most satisfactory
one, is to increase the negative C voltage until

The writer has
quiet operation prevails.
used as high as 20 volts negative C battery
on a Western Electric tube with 50 volts on
the plate. Other tubes will require corres1

pondingly

more

or

less

C

voltage.

It

is

say that under ordinary circumstances it will be very difficult to obtain quiet
operation of a radio receiver supplied with
alternating current filament supply unless a
sufficient to

fairly high

C battery is

employed,

A SCHEMATIC DRAWING
Which shows

the connections for the unit when a
circuit filament is supplied with
alternating current

power amplifier

\
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It will probinductance.
ably be better in such a
case to remodel the core to
the dimensions given by
the writer. Such a problem
is best left to the judgment

of the constructor.

There are obtainable on
market certain choke

the

coils that

the

could be used

filter circuit.

in

The Acme

Apparatus Company sells a
good C. W. choke that gives

FIG. 7

Another set-up of the current supply

excellent results in the filter

amateur transSuch a choke will give good perform-

set

circuits of

mitters.

the current supply set, but is probably
more costly than the builder would wish. A
more reasonable choke coil has been recommended byG. M. Best in the June, 1924, Radio.

ance

That

in

coil is

the General Electric

Wayne No.

may now

be carefully unwound, and
slipped from the form.
Very carefully wrap one layer of friction tape
around the outside and inside of the entire
coil, carrying the end of the tape through the
center of the winding each time until the en-

winding
the

coil

carefully

made into a firm and substantial
The completed coils may be

179,541 Bell Ringing transformer, whose primary winding is said to have a high inductance.

tire coil

The writer strongly recommends building one's
own choke coil, in order to obtain sufficient
inductance. The coil described above will

slipped over the legs of the core and the
In this
laminations will hold it in place.

have an inductance somewhat

in excess of

30

henries,

depending upon the care with which

the core

is

assembled.

A WINDING FORM

THE

experimenter does not want to make
for the windings, he may make a

is

structure.

method

of winding, it will be necessary to
assemble three legs of the core first, leaving the
fourth leg open to permit putting the windings
in place.
The remaining strips may be assembled and the core may be bolted together.
If uv-2Oi or uv-2oi-A tubes are used in the

wood the same

rectifier or amplifier circuits, windings No. 3
and No. 4 should consist of 48 and 24 turns,
If 50 milliamperes or more are
respectively.
to be drawn from the set, using uv-2Oi-A

which is to contain
the windings. Save room on each end in
which to drive a spike for holding the form
and clamping it in the winding rig. Then
wrap the wooden form with two layers of
heavy string in smooth layers which will ex-

or uv-2oi tubes, their life will be considerably
It will then be necessary to use
shortened.
two such tubes in parallel, or the full-wave
rectification, push-pull circuit may be adopted,
as shown in Fig. 5, and the high voltage winding No. 2 must contain twice the number of

IFspools

winding form as follows:

Cut

a square block of soft

cross-section as the core leg

tend \" beyond the ends of the winding.
Over the string wrap two layers of Empire
cloth and cement the end in place.
Begin
the winding with flexible stranded wire (insulated) and continue this heavy wire for
one quarter turn. Proceed with the winding
of the smaller wire, placing thin papers over
each layer until it is completed, and allowing
each paper to extend \" beyond the edge of
the winding. Continue to build up the coil
in this

manner until the

last layer

is

completed.

The

outside lead wire should occupy at least
one quarter of the last layer of winding and
the end should be firmly tied in place with

over this layer three layers of
Empire cloth and cement the end fast.
The, two layers of string underneath the

string.

Wrap

Each high voltage
turns previously specified.
is wound in exactly the same manner
as before, except that each winding occupies
but half the spool on which the windings are

winding

They are best wound by placing a
placed.
divider in the middle of the spool, which is
the same size and material as the spool heads.
Each section of the divided spool will be of the
same size and will contain the same number
of turns,

wound

i.

e.,

1200.

The two windings

are

opposite directions to each other,
bringing the outer end of each winding to the
center of the spool, near the divider, when
in

completing the last layer of each winding.
The two adjacent ends, each an outer end of
its respective winding, are then connected
together and soldered, and this point

is

the
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negative terminal of the plate supply system,
It is the electrical
as shown at (10) in Fig. 5.

mid-tap of the secondary winding, provided
care has been taken in placing the same number of turns on each half of the spool.
For uv-2O2 rectifier tubes, winding No. 3
must consist of 68 turns, instead of the number previously specified.

SUBSTITUTING FOR THE ELECTRON TUBE
T

F TH E builder wishes

to use an

s

tube

in place

*

of the electron tube, the third winding may
be omitted.
It will be necessary to increase

number

the

4500, and

of turns of the second winding to
special precaution must be taken to

be
found useful in varying the detector plate
voltage on soft tubes. Any number of resistances can be connected in series, taking taps
off wherever desired, so that the proper volIf any difficulty is
tages can be obtained.

i

FOR OTHER SUPPLY FREQUENCIES

after the core has been cut out.

A.

Spool heads

accommodate the
turns, and the winding

increased number of
should be broken up into at least four sections,
each separated from the others by a micarta
separator, of the same size and shape as the
With this change, the builder
spool heads.
can adapt the s tube to his use. Considerable resistance will necessarily be inserted in
the plate supply, which may be determined by
trial.
Probably a minimum of 20,000 ohms
will be required, as suggested by C. J. LeBel
in the September RADIO BROADCAST.

THE SET DELIVERS I2O VOLTS
writer

THE
winding

has

indicated

a

secondary

No. 2 to give 120 volts direct

current, but this value may be altered to suit
the builder's particular needs. The set illustrated in the photograph actually delivers 200

will

i

THIS article, all
INapply only where

will

Bradleyohm

experienced in eliminating hum when multiple
voltages are employed, it may be eliminated
by the use of proper by-pass condensers of
mfd. or 2 mfd. capacity shunted around the
various taps.
This is illustrated in Fig. 6, at
mfd. condenser is shown conG', where a
nected across the 45 volt tap.

In this
prevent voltage rupture of the coil.
event, a larger winding spool must be used,
and the size of this can be determined by trial

33" outside diameter

The

used the Bradleyohm with good results.
variable control of the

C.

is

supply

construction details
the usual 60 cycle

available.

The

unit

described will not function properly in its
present form when used on any other
However, the author, in
frequency.
anticipating the demand for details from
those fans whose supply is 25 cycle
A. C., gives the following constructional

changes. The first consideration is that
the cross-sectional area of the cores for
the transformer and for the choke coil will

have to be doubled, while the lengths
would remain the same. The detailed
changes, including spool dimensions, are
as follows :-

Transformer core 600 laminations i" x 35"
outside measurements 45" x 4^" x 2" high
cross-section i" x 2" high.

made

of fiber or red rope paper built

up
and cemented together
with Ambroid cement inside measurements

Spool
of

several

layers

volts,

which are applied to the plate of a power
Western Electric lavite resisamplifier tube.

ion g
'&
Rectangular spool heads 35" x 4?" with win-

tances are inserted in series with the positive
plate lead to give lower voltage values. The

Choke

set illustrated in

90

Fig.

7 delivered

volts, 45 volts or 22.5 volts, as

120 volts,

might be

required.

illustrated in

dow

Fig.

7.

In this

method,
series with

high resistances are placed in
the positive B battery voltage, causing a
drop of the desired amount. Fig. 7 show
three Western Electric No. 38-6 lavite resistances connected in series, with taps taken
off at the desired points.
The writer has also

to

accommodate rectangular

spool.

600 pieces or laminations

core

coil

I" X 2j"

outside measurements 3^" x 3!" x 2" high
cross-section i" x 2" high.

Spool

Multiple voltage may be obtained by the
use of the proper resistance inserted in the
plate lead. The method indicated on page
371 of the September RADIO BROADCAST by
C. J. LeBel will be found to be satisfactory
and still another method is shown in Fig. 6,

and

.

made up

as

above

i^"x2A"x A"
i

inside

measurements

long.

Rectangular spool heads if" X 2f" with win-

dow

to

accommodate

spool.

The

turns of wire must remain the
same as specified in the article, but it will

take about thirty per cent, more wire for
the windings in each case.
.

Where

a 40 cycle supply is the only
available one, it is necessary to increase
the cross-sectional area of the cores onethird.
Details of core and spool construction

THE

would be varied accordingly,

EDITOR,

At Madison Square Garden,

6gth Regiment Armory across
wealth of new radio apparatus was shown here, including new loud speakers, great numbers
of sets with radio-frequency amplification, and reflexing.

A

the street.

THE FIRST RADIO WORLD S FAIR
New York. A large overflow display filled the

A Few

Ideas and Ideals

Being a Brief Outline of Our Policies Regarding Some Subjects
Heretofore Discussed in Whisper or Behind Closed Doors

BY
once, but

we been

ARTHUR

many, many times, have

asked:

"If these receivers

NOT

that you tell how to make really do
the wonderful things you claim for
them, how the mischief do you square yourselves with the manufacturers of ready-made
receivers who advertise with you?

At

thought that would be a rather
question but upon a little serious

first

difficult

consideration

it

isn't.

Let us get right at the

more radio publicaany previous time in the history
of the art.
In the aggregate, more space is
devoted to so-called "how-to-make-it" articles
tions than at

public

consumption

The

LYNCH
proportion of space devoted to such
as compared to general articles is

articles

increasing in most publications.

Many publications have realized the folly
of giving space to the description of questionable receiver designs and, for the most part,
the man-in-the-street can really build a good
receiver from the design he finds in present

day publications.

More people

are building receivers at

than at any other time

facts as they are.
There are, at present,

for

H.

than

ever

before.

in

radio's

home

history.

Schools are teaching students how to build
radio receivers.
Boy Scout Camps are doing
likewise.
The dealers all over the country
are doing a tremendous business in parts.
And, in the face of all the above there are

A Few
more complete

being sold

receivers

Ideas and Ideals

than ever

publishers were convinced that the sale
high-grade receivers would ultimately
suffer if "birdies", the pipings from such
There
receivers, were allowed to fill the air.
was, we felt sure, plenty of natural interference, without adding more to it with the
ac

it

of

before.

Such a resume might lead to no conclusion,
were not for the fact that the popularity

if it

of radio reception

is

based almost entirely

Judging from the foregoing,
publicity.
the increased sale of complete receivers might

upon

be considered as nothing more than a result
of the very rapid growth of the entire business
were it not for the additional fact at least
most of those in a position to judge believe
that the proportion of home-made
it a fact
to
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ready-made receivers

is

gradually decreas-

sale of every receiver.

For many months we searched for a receiver
or group of receivers that would perform as
well as those against which we were preaching,
but the task was a great one.
tried all
kinds of circuits, all kinds of tubes, everything
we could lay hands on, but found nothing

We

which would compare,

ing.

HOME AND FACTORY BUILT SETS
having considered* these facts, let
with the explanation of our

AND,
us proceed

stand in the matter. Our first argument is
that the more home-built receivers there are,
the greater will be the demand for those of
factory make.
Every person
radio receiver that works well

who
is

builds a

enthusiastic.

A

let

alone prove any

better than the squealers, until, in the laboratory of a small radio company in New York

we came upon

the single-tube reflex receiver

become famous as our
one-tube Knock-Out Receiver. It has been
performing for more than a year now and
hardly a mail comes in that fails to carry
some commendatory expression upon the results being obtained by some reader who has
which

has

since

thousand people in a small town may see
and hear Bill Jones' one-tube bringing in
concerts from stations all over the country.
They're impressed and many of them will
want a receiver of their own. Many of them
wouldn't be satisfied with one like Bill Jones'.
If he can build one for a few dollars and it
works so well, why just imagine what a real
set would do, is the way many of them reason.

with John Meagher, who built the
original model, that he could not make it
operate a loud speaker at our plant. The
bet was a hat.
He brought the receiver out

Others wouldn't be bothered making a receiver
even if they had the time or were as smart as

and lost. However, there is a great deal
of electrical interference in our plant and we

they figure

Bill

must

be.

Still

others would like

make

a similar receiver for them, but
most Bills are too busy with other things to
Bill

to

warrant

such work.

Many

manufacturers,

who spend thousands

of dollars a year advertising their products owe a great deal of their
success to the start they got from a how-tor

make-it article

in

some magazine.

Our

readers have learned that when we say
a receiver is capable of specified performance,
our statements are usually very modest.

They have

learned that

receivers as

we

we

describe only such

really believe to be

good and

we

don't care a hoot who manufactures
the parts.
believe that the publication
that

We

of

good how-to-make-it articles is of direct
to the manufacturer of complete re-

benefit

ceivers.

THE HOW AND

CVER

WHY OF THE KNOCK-OUT

SERIES

RADIO BROADCAST came into
P" being, a little more than two and a half
years ago, it has waged a relentless war against
since

radiating receivers because

its

editors as well

built

it.

You may be

interested

laboratory in
it

a

New York

would do as well

in

We saw

about this receiver.
in

it

a

little

perform

story
the

in

but did not believe

Garden City.

We made

bet

compromised by giving him an opportunity
to demonstrate the receiver in our home,
He came;
increasing the bet to two hats.
he did it; we lost two hats.
We would have been satisfied to hear the
locals on the loud speaker.
You may well
imagine our surprise when we were able to
hear three stations in Chicago, four in Philaand two in Cleveland with a single
199 tube on the speaker not loud enough to
dance to, it's true, but with enough volume
to be understood thirty feet from the speaker
when there was quiet.
delphia,

by the way, was
merely a very clever adaptation
of an old idea
we have gone ahead with the
Using

not

this circuit, which,

new

development of the Knock-Out receiver idea.
There are now one, two, three, and four-tube
and no one has
receivers, which we believe
ever shown any desire to compete with us
tube for tube and dollar for dollar, better

than any receiver described for home construction in any publication up to the time they
appeared.
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CAN YOU HELP?

WE HAVE
one now.

spent months improving these
working hard on a new
can help to solve the
you
Perhaps

problem.

We

receivers; we're

want a

three-

and a four-tube

receiver employing the Roberts circuit with a
stage of transformer-coupled audio amplification and one with a stage of push-pull, made
of the
regular cylindrical coils in place

with

is due
spiderwebs we are now using. This
to the fact that our two, three, and four-tube
receivers, employing the Roberts circuit are

number

increasing in

so rapidly, that

it

Improved the quality of receiver designs offered
to the public by setting so high a standard that
"trick circuits" could not keep pace.
Stimulated the sale of reliable parts.

Reduced the

would
they do work
it

In fact
seem, turn the trick.
out quite well, when used in the two-tube
circuit, or

when

resistance-coupled amplifica-

employed, but with the use of a stage
of transformer-coupled audio, there is very

tion

is

noticeable distortion.

Several receivers have been sent us by
manufacturers who thought they had solved
the problem. They had, to a degree. We
have hooked up several such receivers and
they worked perfectly. Then we've changed
the tubes or made some other changes which
would be done in practice. Then the circuit

wouldn't work.

But that's more or less in the future.
what the Knock-Outs have done

see

nast.

Briefly
follows: They

Given more
receivers for

we may

list

their

Let's
in

work

the
as

have

satisfaction per tube than

home

new and

better

light.

Offered the manufacturer, dealer and jobber, a
sales promotion for the

most sound method of

standard parts he has in stock, without favoring
any one assisting the entire industry.

is

procure the spiderweb units.
This problem is not so easy as it may apSubstituting the antenna coupling arpear.
rangement usually found in a neutrodyne and

rewound vario-coupler, would,

arguments necessary because

adjustment,
prospective buyers in an entirely

COOPERATIVE COMPETITION

difficult to

a

selling

their performance is internationally recognized.
Because of their excellent tone quality and ease
of
brought radio to the attention of

any other

construction.

Overcome the tendency toward the building of
radiating receivers by performing better.

ONE

of the outstanding features of the
Radio World's Fair recently .held

First

Madison Square Garden and the 6gth
Regiment Armory in New York City was the
a banquet held in
love feast of competitors
the Grand Ball Room of the Waldorf-Astoria
Hotel and attended by several hundred
It was
manufacturers, jobbers, and dealers.
a fitting tribute to the advance made during
the past few years in the industry at large.
Here, under the same roof in many instances, at the same table
aye, even at the

in

were the representatives of
organizations which have law suits pending
between them. When such organizations
can, even for a single night, forget their

speakers' table

meet on friendly ground and
break bread together, we feel sure that much
good may be accomplished.
Nor was the banquet the sole indication
There were
of the desire to get together.

controversies,

meetings of various trade, publicity, manufacturing, broadcasting and press associations
which were conducted on a much more friendly
With
basis than we have ever seen before.
everyone trying to cooperate we feel that the
possibility of a
ness this winter

huge busiis

increased

immeasurably.
IN PACE!

REQUIESCAT

TO
SANFEDRO CALIF

Uop

US, who have

labored

long in the preaching of
the golden rule in radio receiving, no other one thing

sept 22 1924

could be quite as satisfying
as witnessing the almost en-

ARTHUR H

BDITQS RADIO BROADCAST

tire

absence

of

VI4AQNER

squealing

Radio Fair.
At last, the gospel seems to
have hit home and many
erstwhile sinners have gone
and got religion.
All manner of tuned radioreceivers at the
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The Problems,

Pleasures, Tribulations, and Experiences
Department of Commerce Radio Inspector What
Happened During the Years of Radio Growing Pains

of the

BY
DEAR
I

HOWARD

SIR:

can obtain no satisfaction from your

still

office

The
in clearing up the radio situation in Podunk.
amateur nuisance is unbearable, and we demand
some relief. We urge you to send a man immediately to investigate. You say it is 'ships.' This
is" preposterous, as reference to your map will show

our city to be located twenty miles from the ocean
there are no ships in Podunk.

Yours

truly,

GEORGE SMITH.

S.

PYLE

demanding some immediate
grumble at the inefficiency

action, and then
of Governmental

services if an inspector does not appear at
your home the following evening ready to
devote his entire evening to your interests.
Suppose you pick a comfortable chair, get a
meet your District
fresh cigar and read on
Supervisor and his radio inspectors. An
insight into the workings of the Radio Inspection Service of the United States Departwill give you a new respect
are laboring many hours a

ment of Commerce

PLEASANT

A

start for a rather doubt-

day, is it not? Yet this is what
the heavy-eyed Radio Supervisor of
your district is confronted with as
ful

for the

men who

day that your evening's pleasure may be
uninterrupted.
In 1912, radio communication was limited

to communication to and from
on the
vessels
Great Lakes and
on the high seas,
and between a
few points on

he wearily takes
his

place at his

desk to commence the

daily

He comes

grind.

to his

not

office,

refreshed

restful

by

a

land.

night's

A

number

sleep, but dogtired from a four

of companies con-

or five hour vigil
the night before,
checking the frequencies of the

ice.

various

troversies

within
his

When

came, petty con-

stations

operators,

Not once

numerous

he do

not

this;

occasionally does
he receive an irritating
cation

communisuch

as

opens this article,
but he gets numbers of

your

them

THE RADIO INSPECTOR AT WORK

but

while

a

daily.

fireside,

often

came up between

sensitive re-

every night, does

the

rapid increase in
radio stations

range of

ceiver.
in

trolled this serv-

these

Emmery H. Lee, one of the radio inspectors attached to the
New York office is checking up the wavelength of an amateur
operator's station, using a standard Department of Commerce
wavemeter. The station license is on the wall and the operator's license in the frame to its left, both issued by the Depart-

ment of Commerce, is next to it. The revealing sign and crepe
on the burned-out transmitting tube tell their own story of
the price the amateur pays for his hobby

And

you, in the comfort of

complain bitterly at a few annoy-

ing splashes of static or an occasional ship transmittal which interferes with your pleasure.
Maybe you write your district Supervisor,

and

in

cases

original

small arguments
grew into serious
affairs.

A ship

of

one company, for
example, refused
to handle business with a ship

or shore station
of a rival organization. Worse, efforts were
often made so to interfere with a competitor's
operations to prevent his handling legitimate
traffic.

Foreign

vessels

as

well

as

those

of
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United States registry were then

fast

adopt-

No

ing radio telegraphy.

tercommunication

with

nationality existed.
cation up to 1912

was

provision for invessels of different

communi-

Briefly, radio

entirely unorganized.
The problems presented by the increase in
stations and the attitude of competing inter-

but comparatively few shore stations existed,
and not many vessels carried radio apparatus.
Since he had a consequently small number of

embryo operators
tors' duties

to examine, a radio inspec-

were not arduous.

protect its military signalling, and to gain
some control over commercial traffic. Ac-

Radio has grown steadily since the formation of this service. Just prior to the war,
practically every vessel of any size at all
carried apparatus.
There were numerous
shore stations in each district. Thousands
of amateur stations existed throughout the

cordingly, an

"Act to Regulate Radio Communication" was introduced and in due course
of time became a law, in 1912.
Among the

country.
Many private concerns owned
radio stations for communicating only between
their various plants and offices.
All these

various important provisions in this act was
an article requiring all stations to inter-

stations were required by law to be inspected
and licensed, and these tasks fell to the radio
An increase in the personnel was
inspectors.

grew so menacing, that the Government
found it imperative to interfere in order to

ests

communicate regardless of the radio system
It
was further provided that
employed.
every radio transmitting station must be
licensed by the Secretary of Commerce, and
be operated only by operators examined and
by him. Certain technical limitations were placed on such stations, and in
order that the law might be enforced, it was
licensed

necessary to create a force of inspectors who
would personally inspect each such station.
It was found desirable to have these inspectors conduct examinations to determine the
qualifications of an applicant for a radio
operator license. Nine radio districts were
established, with headquarters in the important industrial center nearest the central part
of the district.

sadly needed but not forthcoming from ConThe Department of Commerce Radio
Service was forced to struggle along as best

gress.

might with the limited funds and personnel
its disposal, while radio was growing in
importance and popularity daily. All this

it

at

was before the inception

of radio broadcasting.

AND THEN CAME BROADCASTING
following the new start of
radio
in
the
telegraphy
United States at the close of the war, the
results of experiments made with radio tele-

SHORTLY
commercial

for military signalling became
It was not long before a
public property.
few radio broadcast stations appeared. The

phone systems

public were inclined to be a bit dubious at
but almost overnight, the flame of popu-

WHERE THE INSPECTORS ARE

first,

were extremely heavy, such as at New York.
A Chief Radio Inspector, with offices in
Washington, presided over the nine districts,
and still does. He acts under the direction

swept the country and the demand for
apparatus and broadcasting service
was phenomenal. Stations for transmitting
entertainment, education, news, etc., sprang
up all over the country, and for each such
transmitting station, thousands of receiving
Under the law of 1912, all
sets were installed.
transmitting stations must be inspected and
licensed.
Each must be operated by properly
These additional duties
licensed operators.
were added to the radio inspectors' already
heavy burden. No provision was made in the
1912 law to cover radio telephone stations.
The Radio Inspection Service had to draft

of the Secretary of Commerce, through the
Commissioner of Navigation.

A

THESE
changes

nine districts,

with some slight

of headquarters as demanded by
varying conditions, are the same to-day. The

present

headquarters

offices

are located

in

New York City, Boston, Baltimore, Atlanta,
New Orleans, San Francisco, Seattle, Chicago,
and Detroit. A radio inspector, who was required to be a highly skilled technician, was
assigned to each office, and in a few instances,
assistants were also provided where the duties

At the time of the formation of this branch
Government service, a radio inspector's
duties were to inspect each radio transmitting

of the

station
in
his
district
hold
periodically;
frequent radio operator license examinations
and conduct periodic examinations in the
larger cities throughout the district.

In 1912

larity

radio

suitable regulations to cover the new situation.
few additional inspectors were obtained

through an emergency measure.
No sooner were the enormous problems
which the broadcast situation had presented
untangled to some degree, than a new menace

made

itself

known

in the flood of letters that

began to pour into the
offices.

The

public was

district

inspection

becoming educated

Shake Hands With the "R.
new

and had discovered with
and much indignation that there
were other signals in the air than those emanating from broadcast stations.
in

the

some

ference, real or fancied, from amateur transmitters.
This called for individual investi-

THE PUBLIC DISCOVERS INTERFERENCE
had to contend with the code signals from near-by
amateur stations, from ships and shore staand from high power transoceanic
tions,
An amateur radio station owner,
stations.
was a personality someone who could be

THE

readily
whereas

listeners frequently

The tide
opinion

all

entailed

work.

Due

of

those

trict.

some

from

certain

to be

The broadcast

may have

listener

they suspect of high radio crimes and
misdemeanors. Forthwith, he writes to the
Radio Supervisor. If ships pound in over
the loud speaker, or if static is excessive, the
inspector hears of it.
Many there are who
have dealings with the inspector, and. this
article may help to make that person a bit
more of an entity. Mr. Pyle has been an inHe was attached to the
spector himself.
Eighth District Headquarters at Detroit for
some time. The entire radio staff of the

There were

about twenty thousand transmitting
amateurs in the coun-

try, nearly three

radio

equipped vessels, and
about fifteen hundred
commercial shore stai o n s
scattered between the coasts.
Those with broadcast

Department of Commerce

is

rendering yeo-

man

service to the country, and the magnitude of the task they are trying to accomplish

with a pitifully small

ll

appreciated.

quate

The

running and

administration

steadily refused.

EDITOR.

complaints from some
other section would

up and on his
there would

pile

return

be a goodly number
of

to

investigations

conduct
tions.

and

other sec-

in

Between
while

traveling,

trips,

actually

it

was

also

necessary that he inspect ship and land
stations and hold radio operator examinations.

THE AMATEURS
TROUBLES

HE amateur prob-

T!lem finally became
acute,

that the

amateurs themselves
felt they were in

and 400

With amateurs on 200 meters, and
ships on 300, 450, and 600 meters, and taking
into consideration the huge number of non-

meters.

receivers

(those

subject

to

which were unloaded

on an unsuspecting public, it naturally followed that the reception of the radio programs was not all that could be desired.

The

straightened

Meanwhile,

out.

so

assigned wavelengths

interference)

would

appro-

casting had been

THE

days,

what

is

priations, sufficient to care for the enormous
expansion of its tasks. These, Congress has

radio

far into the night for

not generally
Department needs adestaff

receivers got a lot of
Broadinterference.

maximum

became

get the tangle some-

whom

from code transmismust come from

selective

insufficient

territory

several

trouble with an interfering power line near by,
or perhaps it is a neighboring code amateur

interference

of 360

unbelievable

the

exceedingly insistent and numerous, and then
the radio inspector would proceed to that

Radio folk have gotten into the habit of
writing to the Radio Supervisor in their dis-

public

turned

thousand

an
to

travel appropriation provided, it was necessary to permit such complaints to pile up until

Done About Something"

sions

him.

of

When "Something Ought

was assumed

it

which

amount

community, and by
working all day and

against the amateur,

that

gations

visualized,
to a large

number, the vessels,
high power stations
and the like were but
a dim mental picture.

for
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the radio inspectors rolled up their sleeves
and "dug into it." It was soon found that by
far the majority of letters dealt with inter-

science,

surprise

new

I."

public was indignant.
They did not
propose to have their outlay rendered useless
it it could be
prevented. Accordingly, letters
of protest were the first step.
The problem
of where to direct them was soon solved.
.Then, such a bulk of mail entered the radio
offices that it appeared next to
^inspectors'
even to begin to handle it.
But
r -impossible

so strong was the
In
opinion against them.
spite of their splendid war services and
other contributions to the art, such powerful influences were brought to bear as to
of

danger
flood

make

of

extinction,

public

their

extremely precarious.
voluntarily established a
"silent period" from seven to ten-thirty P.M.
daily, when they would shut down their
transmitters to enable the new listeners to

They

position

accordingly,

receive the broadcast entertainment without
interference.
This in a way, was successful,
but the interference from the few who would
not fall in line with their more far-sighted
brothers, and from other sources, made it

necessary for the Department of

Commerce

Radio Broadcast
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Congress would not appropriate funds
equipment, so, out of his own
meager salary, the inspector purchased elaborate
receiving
equipment often
costing

through regulation, to impose compulsory
silent hours of from eight to ten-thirty P.M.,
local standard time, and during local church
services on Sunday mornings, on all amateur

ers.

stations.

several

for the necessary

hundred

dollars

order

in

MORE LABORS FOR THE INSPECTORS

might efficiently serve his public.
weeks of such monitoring service

NO

that

INpoured

time at
in.

all,

a

new

flood

'of

letters

The amateurs were accused

of

violating the silent period provision of their
station licenses, particularly in points remote

from radio inspectors where they thought they
would not be apprehended. Nothing for it
but the radio inspector must extend his day
four or five hours more, and arrange to .listen
in nightly in an endeavor to locate the offend-

much

of the interference

he

that

After a few

it was found
came from a

number of broadcast stations transmitting
on the same wave. Accordingly, Mr. Radio
Inspector was called into consultation with
his Chief at Washington.
New regulations
were drafted, providing a re-allocation of
wavelength bands for broadcast purposes.
These covered the wavelengths| from 222
meters to 545 meters, and a zoning system was
worked

out

minimum

to

the

provide

interference between

stations.

Returning to

his

office,

the

radio inspector with his insufficient clerical force, was faced

with the task of explaining by
letter to each broadcast station
in

his district

the proposed

changes, and calling in the nu-

merous

licenses for

amendment.

Relief from inter-station inter-

ference

was immediate, but

still

the letters poured in, accusing
amateurs of violations of quiet

Back to his receiver
periods.
And this time the
for Mr. R. I.
problem had taken a new and
more serious form. American
and foreign ships were causing
a tremendous amount of interference, practically blanketing
the entire country, with their
transmittals on 300, 450 and
600 meters.

REAL CODE INTERFERENCE
problem
THE
A
very
real.

EVERY RADIO STATION ABOARD SHIP
Has regularly to be inspected by the radio service of the Department
of Commerce.
The inspector checks the wavelength adjustment
of the transmitter, and tests the storage batteries which furnish
He also
auxiliary power in case of accident to the ship's generators.
tests the telephone from the radio room to the bridge.
At practically all ports of entry in this country, the Department of Commerce
This service
inspects each ship each trip it makes into that port.
alone would keep a large inspecting staff busy, but in addition to
ship inspection, the inspectors have to inspect amateur stations of
a certain grade, commercial shore stations, broadcasting stations,
conduct license examinations for amateur and commercial operators,
and investigate violations of the radio laws. The ship being inspected is SS Maracaibo

this

time was

quiet period

could not be imposed upon commercial radio services to accommodate those who wished to be
entertained.

Furthermore,

dio was the only

munication

means

of

ra-

com-

from shore to a
Recourse to the

vessel at sea.

laws showed that the transmittals were within the
require-

ments

in every way
It was
then decided to request the radio operating companies to have
their vessels keep away from 300

Shake Hands With the "R.

I."
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and 450 meters, at least between seven and eleven P.M.
daily.

An

additional wavelength

was provided for
them, away from the broadcast
band. Theoretically, this was

of 706 meters

ideal, the companies expressed
their desire to cooperate and-

the

individual operators

to sea used

going

what they saw fit

in

regard to wavelengths available.
Accordingly, practically no relief
was noted. This was communicated to the complaining parties
as fast as letters of complaint
arrived.
It was inconceivable,

even to the most intelligent people,

that a

little

vessel, tossing

on the waves hundreds even
thousands of miles from their
firesides

could raise such havoc.

was so much more readily
understandable how an amateur
in the same town could cause
It

the interference.

Accordingly,
the radio service was often accused of being in league with the

amateurs against the broadcast
listeners,

or

"BCL's" as they

grew to be known.

INSPECTING A BROADCASTING STATION

DIPLOMACY AMONG THE INSPECTORS

'"THE

radio

inspectors

then

WEBJ, the Third Avenue Railway station in New York, being tested
by a radio inspector from the New York, or Second Radio District.
The wavelengths of all broadcasters are very carefully watched by
the government inspectors

A

adopted new tactics. When
a complaint against an amateur station
was filed, the complainant was requested
to furnish the

name and

radio call letters

of

address or

official

the

offending station.
Where they could do either, the amateur
was directed by the inspector to get in touch
with the complaining party and endeavor to
come to some amicable agreement.
Where

names were

between the mountaineers. And between them both, fired at from both sides and
with no support, stood the radio inspector,
fights

and irritated beyond description,
struggling to bring peace into this
big new family that had been suddenly placed
under his wing.
The flood of mail continued. Level headed,
sleepless

but

still

thinking business men made threats
signature that they would be
ashamed of in any other connection than radio.

com-

clear

plainant was respectfully requested to get
this information before it would be possible to
assist him.

over

Contrary to being a practical solution,
letters from the amateur side began to increase.
It was claimed that no
understanding
could be reached with the BCL's; they were
for total elimination of the amateur.
After
such conferences, the amateur naturally went
away in a "huff" leaving bad feeling on both
sides.
This often took more active form and
many were the tales of amateur antennae cut
down in the dead of night. It was a feud
second only to some of the old Kentucky gun-

came most

call

letters or

lacking, the

their

Fair-minded, ordinarily pleasant people be-

and bitter.
methods had been exhausted and still the public clamored for relief,
official Washington decided that a general

When

selfish

all

conference of

other

all

representative radio interests

might solve the problem. Accordingly the
Supervisor of Radio at New York was
directed to call such a conference.
Representative men from the radio operating companies and all those who were so connected were
invited.
The outcome of such an extended

Radio Broadcast
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was an agreement by the radio
to eliminate the 450
meter wave on their vessels, accept the 706
meter adjustment in its stead, and to use 300

discussion

operating companies,

meters

only

quired by

as

has bought and paid for, from his own pocket,
the receiving equipment which he uses for
these measurements, and
tive,

far

more

re-

InternaW.

The rest given the
inspectors was not
for long though, for it
was soon seen that in

Mr. Terrell

task of administering the
radio law has grown to tre-

mendous proportions
the

REDFERN

Y.

R.

Supervisor of

Radio

CHARLES
the

for

C.

KOLSTER

of the First
District at Boston,

Supervisor

Radio
which comprises Maine,
New Hampshire, Ver-

ware, Maryland, Virginia, and
the District of Columbia

necticut

Radio

office is in

those which had slipped from their assigned
This service proved so valuable,
frequencies.
both to the broadcast stations and the listening
public, that it is being maintained voluntarily
by the various district Supervisors who are

devoting their entire evenings to such work
in order that you may have better broadcastThere is no additional remuneration
ing.

sufficient

CADMUS

it is entirely voluntary.
too, that except in rare cases,

And

where
money could be "borrowed" from

other office appropriations, the radio inspector

since

beginning of broadcasting in 1920

District.
His
Baltimore and with
some exceptions he has control of the states of New
Pennsylvania, DelaJersey,

Third

the radio inspector to return to his monitoring of the air, this time to check the wavelengths of the broadcast stations and to notify

work,

Com-

and inspectors. The

visor

wavelength. It again
became necessary for

remember

of

merce. The country is
divided into nine radiodistricts, each with its super-

tained on their exact

Territory of Alaska

direct

in

Department

tion,

one another,
they must be main-

quarters at Seattle, Mr.
Redfern has charge of
radio affairs in Oregon,
Washington, Idaho, Montana, Wyoming, and the

is

activities of the Radio Service, Bureau of Naviga-

interference be-

O. R.

TERRELL

chatge of the inspection

tween

Supervisor of Radio, Seventh District. With head-

D.

Chief Supervisor of Radio.

order for the broadcast stations to function properly and with

for this

& Ewing

Hairis

tional regulation.

little

is far more selecwhat you term a

it

costly than

mont,
Rhode

"good" broadcast

Massachusetts,
Island,

receiver.

and Con-

It

has

to

be.

to duty of the men in the
remarkable. The writer will always

The devotion
service

is

be grateful for the year which he was priviThe salary is
leged to serve among them.
Much more has been tendered
insignificant.
the inspectors by outside firms, but the
majority prefer to stay and conquer your
problems and to take such satisfaction as they

may find in the fact that they are beyond a
doubt doing more to give you better radio
than any other individual or group in the art.
Think of them as human, and think twice
before you write a hastily worded and sarcastic letter.
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The COVERED WAGON

in the Middle West, Which Captain Irwin Calls a
Radio Paradise Radio and the Farmer The Farm Offers a Great Field
News of the COVERED WAGON on the Radio Circuit
for Radio Salesmen

BY CAPTAIN JACK IRWIN
When

I

switch.
is asleep at the
started on my travels in the

RADIO BROADCAST COVERED WAGON,
journey was
to ascertain first hand from the farmer exactly what radio was doing to assist him in his
business and to amuse him in his leisure.

SOMEBODY
one of the objects of the

I
have listened daily to the broadcasting of
produce market reports and imagined that
the farmers were

equipped

in

the towns and cities, the rural prospective
is not inclined to interest himself

radio owner
in

He prefers

to learn of a

complete manufactured receiver that will
To such
bring in reasonably distant stations.
interested persons I have always put the same
Have they searched for their requestion.
quirements in the pages of radio magazines,

or

to re-

have they
for radio

shopped

ceive this informa-

receivers

tion, and the
weather forecasts.
What do we find?

visits

After

made by

assembling a receiver from parts

himself or purchased.

in

to

their

town?

The answer has always been invariably the same.
They felt that
what they had read

traversing

more than one
thousand miles of

highway through
some of the finest

about radio only

farming districts
of the Eastern and
Middle
Western

and

states
less

we

left

than five per

more

PREPARING A
Better

known

and the

radio

in

WAGON

are equipped with

We

as "slumgullion."
the side of a road in
transcontinental trip

the

army

at

in

vain for the

farm buildings. We
stopped frequently at ranches where the fields
and buildings indicated prosperity and the
outward signs pointed to luxury within, but
seldom did we find what we searched for.

antenna

made them

on

Inquiries made during these visits proved
that it was not lack of interest in radio matters
that led to the absence of radio facilities.
In

almost every case great interest was shown
and a keen desire expressed by both old and
young for a broadcast receiver. We have
been asked over and over again what receiver
was best adapted for a particular need.
Fortunately, with the complete equipment
we carry on the COVERED WAGON, we were
able to make suggestions based in many cases
upon results obtained on the premises of the
Unlike many of the fans
people interested.

so,

as

the

latter claimed such

MULLIGAN
Captain Frwin
Kansas on his

receivers.

looked for mile after mile

familiar

their visits to

dealers

find that

cent, of the farmers

them confused,

extraordinary receptive
qualities
for their product
that the farmer

In other cases we found proskeptical.
spective purchasers waiting for some immediate neighbor to install a set, which "he would
"

was

do

this fall"

and

if

he was successful, well,

guess we will get one like it." The army
not the only place they "pass the buck!"

I

is

THESE FARMERS SHOULD HAVE BUSY ANTENNAS
IS reasonable to expect that the condithat I have found on the main tra-

ITtions

veled highways must prevail in less settled byto which my limited itinerary does not
I
think that both the manupermit a visit.
facturer and the retailer are overlooking one
of the most promising fields in the radio

ways

Farmers are almost waiting to be
convinced that the set offered to them is the
one that will produce the results that they
business.

anticipate for their money.

From

the expe-
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rience of the writer it would seem that the
old itinerant tinware peddler with his wagon
could be resurrected to advantage in the retailing of radio
ities.

sold

apparatus

in rural

commun-

Without exaggeration, we could have
our sets on our WAGON dozens of times

after giving demonstrations in farmyards.

It

personal opinion that the dealer must
devise other methods than those now prevailing to reach one of the most receptive markets
The farmer may
open to the radio industry.

my

is

purchase almost every other commodity he
equires by mail, but when it comes to a radio
receiver he must be shown.

MUNICIPALLY OPERATED RADIO

DISCOVERED in Detroit to what extent
broadcasting was employed as a public utility.

The COVERED WAGON

arrived in that city

on the eve of the annual international motor
boat races. The evening before the opening
day, several mysterious looking wagons were
drawn up along the river bank, each shrouded
Subin coverings that hid the contents.
sequently we learned that these wagons were
owned by the Detroit Parks and Boulevards
Department and contained broadcast receivers, each with a huge wooden horn to be
used in announcing the results of the races to
assembled spectators. We found that
every public park in the city would be similarly
furnished with such receivers.
They had
not been especially installed for the important
motor boat events, but had been designed and
installed by the municipal authorities to
broadcast the band concerts from Belle Isle,
one of the largest and most beautiful city
By means of these
parks in the world.
mobile receivers and giant loud speakers,
citizens of the city in every park or public
gathering place in Detroit could enjoy the
band concert. This utilization of radio saved
the

the city the expense of furnishing several
bands for its parks. The idea originated with
General Heckle, Commissioner of Parks and
Boulevards, who had learned from practical
experience during his service in the war of the

advantages of radio.

THE POLICE "STATION"

'T^HE city owns and

operates a transmitting
From
headquarters.
this station was broadcast frequently particu*

lars

station

of

at

police

any crime.

throughout

the

city

Every precinct station
was equipped with a

and loud speaker, thus enabling the
on duty in each station simultaneously
to learn of the details of newly reported
receiver

officers

crimes as they were filed at headquarters.
For instance, as each stolen automobile was
reported, the number of the license, engine,
and the make of the car was broadcast with
other essential information that would lead
to its recovery.
Officials assured me that a

very large percentage of stolen cars had been
recovered as a result of this up to date method.
This station has the most appropriate call
letters of KOP!

Another excellent use the

city finds for this

connection with the
The repair trucks and
city owned street cars.
cars of the railroad are equipped with receivers

municipal station

is

in

operated with a loop. When a breakdown
in the system occurs, the broadcast station
calls the number of the repair crew responsible
for that section of the road and supplies the
particulars of the trouble and the locality.
The police department has equipped several
speedy patrol automobiles for rapidly transporting police reserves to the scene of such

These fliers, as they are called, are
hold-ups.
also equipped with radio receivers that enable
the crew to keep in constant touch with headRadio has been so successful in
quarters.
solving communication problems in the city
management in Detroit that it is planned
further to utilize the new system by extending its use to the public schools.

THE GREAT LAKES ARE A RADIO PARADISE
as far as the

has

progressed
journey
OUR
Great Lakes, and we envy the

diversified

programs that citizens of this region of the
Middle West enjoy. Not only are they plentifully supplied with excellent broadcasting
stations in their own particular zone, but their
central locality enables them, with even small
receiving units, to bring in programs from the

Atlantic and far West stations. While listening in for a couple of hours each evening, a fan
can gather in a dozen or more excellent stations.
The fact that the division of times also adds
to their advantage enables the Great Lakes
fan to obtain DX without sitting up until the

wee sma'
must do.

hours, as his brother fan in the East

While the night

is

yet

young he

can hear the Atlantic stations sign off and
turn his dials for Western stations working,
At this time I am
say, on mountain time.

We

particularly enjoying these advantages.
have been most anxious ever since commenc-

ing this trip to obtain distant stations in the
particular spot we happened to be each night.
Prior to our arrival in the Great Lakes district
much hardship in the loss of sleep,

this entailed

which we particularly needed after driving

all

The Log

of a
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HALF WAY POINT
the Liberty Highway, 1,576 miles from New York and 1,563 miles from San Franin the Middle West and West that Captain Irwin found the farmers so very much interested
in radio, but so poorly supplied with sets.

The COVERED WAGON on
cisco.

It

was

in the exhilarating country air, and even
when we succeeded in warding off friend
Morpheus we feared to disturb our temporary

day

neighbors should there be fellow tourists
near us.
Excellent as broadcast music may
be, there is a time and place for the best
things, and a tired tourist camp is certainly
not that place.

THE AUTOMOBILE TOURISTS
of

am

writing in early September), has been very
we continue to meet thousands of

automobile tourists. Some are en route home,
but many are still touring.
Each night as we
camp in a new locality, each farther west,
we are surrounded by a number of tourists

whose license plates indicate that they are
from north, south, east, and west. Wonderful companions on the trail they are.
As I
remarked in another article,
find it hard to
I

of

radio

The intensely
we meet will long be

topics.

interesting personalities

remembered. Before
began this tour, I
had read in a magazine devoted to outdoor
1

that in 1923 the estimated number of
automobile tourists numbered several hundred
thousand.
remember that the actual
life

I

seemed incredibly large and
a mental note at the time that the
writer had exaggerated, but my personal
experience to date indicates that 1924 will

number

made

estimate of last

year.

Now

we have met, we have not

Even those who do possess receivers in their
touring equipment do not use them often.
A very large number are ardent fans and
speak enthusiastically of their receptive feats
at home.
These tourists are very substantial
citizens and the equipments are marvelous
in ingenuity.

chilly,

write only

that

encountered a dozen carrying radio receivers.

Some

our

audiences, although
the weather for the last two weeks (I

SPEAKING

exceed

of the thousands

I

vans.

of the cars resemble furniture moving
Heads of happy smiling youngsters

often be seen protruding from an autoMr.
load of camping equipment.

may

mobile

he could take such an extended trip
are enjoying, would have food for
thought if he could but see what his efforts
have led to! So far 1 seem to have encounFord,

as

if

we now

tered

One

two outstanding

classes

of

tourists.

the substantial citizen already alluded
to, the other is the itinerant worker who
travels in the lowly, often ancient and dilapidated Ford, works for a period in one place,
accumulates enough capital to carry on to his
next objective point, and then repeats the proBoth are well informed, not on world
cess.
topics perhaps, but upon American national
is

problems.
In every tourist camp men and women foregather from every state and exchange amicable notes upon their diversified experiences.
Two great inventions have brought Americans together, the automobile and radio.

The

International Broadcasting

Tests
Last-Minute Facts About the Plans for Internationa] Broadcasting During the
of November 24th to 30th in the Tests Conducted by RADIO BROADCAST

Week

BY WILLIS K.
THE

time

this

copy

of

BROADCAST reaches the hands

wavelengths were

of the

allow the English listeners to hear American
broadcasting under the most favorable con-

Radio
the
International
Broadcast Tests will be ready to

reader,

The week

November 24th

to 3Oth
is destined to remain long in the minds of
radio fans because the plans this year insure
thrills for

of

the listener that can be secured in

no other way.

Every important broadcasting
United States, Cuba, Porto
Rico, Hawaii, Canada, and Great Britain
will be "on the air" during their allotted
the

station

in

time

the test week.

in

We purposed also to

RADIO

BY
start.

WING

We have often been asked exactly what the
purpose of these tests is. Last year, the
transatlantic test was primarily to find out
whether or not the ordinary super-sensitive
receiver could bring in the English broadcasters, if American transmitters on the same

silent.

Both aims
ditions of time and atmosphere.
were achieved, as radio folk on both sides of
American broadthe water will assure you.
casting was heard in England very generally
It was about one
during the tests last year.

month after that that the British broadcasting
company successfuly rebroadcast the programs of KDKA over their own circuits.
It is an established fact that listeners on
each side of the Atlantic can hear the other,

given highly sensitive receivers and favorable
conditions.
But those conditions have to be
American listeners cannot hear
supplied.

English and Continental stations while their
stations are sending on
about the same waves. So, during an hour
each evening of the tests, American listeners
can tune-in on the foreign broadcasts unhampered by interference from United States

own broadcasting

Listeners will have another oppor-

stations.

tunity to try their sets under conditions which
could be found at no other time. After all,

an experience for a listener in an isolated
spot in Oregon to hear a program direct from
London. That is just what happened in the
it is

tests last year.
All the thrilled listeners were
not in Oregon, either, for our reports, tabulated after the tests were over, showed there

were great numbers of successful listeners in
every state in the Union, and all the provinces
of Canada.

FEATURES OF THE TEST THIS YEAR
International

THE
deeply
the

Esperanto Society

is

interested in the potentialities of
International Tests and they have ar-

ranged to put on a brief program in Esperanto
from at least ten important American and
Canadian stations.

The proponents
Life;

"OH BOY!

I'VE

from

a recent issue

GOT SCOTLAND"

of this language feel that

the tests will give them an unusual opportunity to put their international language to a

The International Broadcasting Test

Barra
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the
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t's,
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London

THE TESTS

new Chelmsford

station (?xx) of the British
The power is a maximum of
twenty-five kilowatts, sent out on a wavelength of
1600 meters.
The mast is 400 feet high. The oval
Is

Broadcasting Company.

shows

the

lead-in
large
insulator. The

other insert
shows a por-

tion of the
transmitting
appa ratus.
Listeners here

whose
ers

receiv-

will

tune

up to 1600
meters should
hear 5 xx

ronto, and WGY, Schenectady.
writer visited, among

The

others, WGR at Buffalo, one of
the stations which was suc-

practical

test.

They

have

arranged

that

members

of their society in foreign countries
will listen for the programs.
Many who have

given thought to radio problems have felt
that with the increase in international broadcasting, it might soon become a serious question whether or not an international language
were not a necessity.
Program directors of all the stations have
been hard at work making a special effort to
have the best talent they can muster before
the microphone during this week.
Last year,
it will be remembered that such
persons of
importance as Secretary of State Charles E.
Hughes, Owen D. Young, General James G.
Harbord, Henry Ford, and others spoke to the
British listeners.
Similar events of importance will take place this year.
Marconi
himself spoke in England last year.

The

staff of this

magazine has visited broad-

casting stations personally in the eastern part
of the country.
The editor, Arthur H.
Lynch, recently completed a trip which in-

cluded the Marconi and La Presse stations
at

Montreal, CKCO at Ottawa, CKAC at To-

cessful in getting its signals to
wwj, at Detroit, WJAX,

England last
and WTAM at
Cleveland.
Short addresses were made over
the air at most of these stations, telling of

year,

the plans for the test.

DETAILS ABOUT THE TEST
stations will open the test, beten o'clock,
eastern standard time on the night of Novem-

AMERICAN
ginning their transmissions at

ber 24th.

Promptly

standard time, they

at eleven p. M., eastern

will all close

down, and the

The Pacific Coast
foreign stations will send.
broadcasters, then, will begin their programs at
seven o'clock, local time, which corresponds to
the

Atlantic

Coast

stations'

start

at

ten.

American stations will send for an hour and remain silent for the hours specified each evening.
On the next page are the call letters and
wavelengths of the English stations. American stations whose wavelengths are nearest to
that of the English station are indicated in

the last column.

When you know
your receiver

for the

the dial adjustment of

American station whose

Radio Broadcast

3OO

up on the seashore, away

set

from

all radiating receivers and
power-line noises, so the programs can be received and acDirect radio
curately checked.
connection with London will
be possible through a control
key at the Laboratory con-

nected to the high-power transmitter of the Radio Corporation
of America at New York.
Each
evening, we shall make up a report of those listeners in all parts
of the country who report to us
that they heard the foreign pro-

grams. These will be quickly
tabulated and rushed by radio
across the Atlantic.
Every listener, no matter
where he is, is asked to send

telegram to RADIO
BROADCAST magazine when he
hears a foreign program.
The

a prepaid

should

telegram

the

contain

name and address of the sender,
the name and call letter of the
Harris

& Ewing

AT THE WASHINGTON RADIO CONFERENCE
Commander
P.

P.

E. C. Edwards, Supervisor of Canadian Radio, Captain
Chief Engineer of the British Broadcasting
and Arthur H. Lynch, Editor of this magazine, and
Mr.
of the International Radio Broadcast Tests.

Eckersley,

Company,
organizer

Edwards, Captain Eckersley, and Mr. Lynch completed arrangements for the November tests at a recent conference in Washington

sending station, and any necessary facts about the program
heard. Those who live near

enough may telephone their
ports to the office of the
gazine at Garden City 800.
shall also

WHEN YOU HEAR THE FOREIGN

STATIONS

the test programs.
be acknowledged.

We

be glad to have reports

letter

by
nearest that of the foreign station, a minimum of time will be lost in adjusting your receiver to the foreign stations.
is

wavelength

re-

ma-

All

when

you

receive

communications

will

WHOLESALE COOPERATION
tests

have been made

ELABORATE

possible by
THESE
the cooperation of the American, Canadian,

Another

and English broadcasters, the Radio Corporation, the General Electric, the Westinghouse
Company, and the London Wireless World.

plans have been made at
Garden City, at the RADIO BROADCAST
Laboratory to receive the foreign programs.

d

special receiving laboratory has been

STATION
Paris

London
Chelmsford
Aberdeen

Birmingham
Bournemouth

CALL

WAVELENGTH

PTT
2 LO

450
365

xx

1600

2 BD

6 BM

405
475
385
35'

5

5

IT

5

WA

Edinburgh
Manchester

2

EH

Liverpool

6 LV

325
375
318

Cardiff

2 ZY

Newcastle

5

NO

400

Sheffield

6 FL

303
335

Plymouth
Leeds
Brussels

5

PY

2 LS

346
265

AMERICAN STN.

WMAQ
WEBH

WAVELENGTH
448
37

WOR

405

WFAA
WGY
WCBD

476
380

KDKA

WEBH
WGR
WHAS
WE El
WB/.

WLS
KFNF

345
326
370
3'9
400
303

337
345
266

RADIO BROADCAST ADVERTISER

301

Always look for the Magnavox
Trade Mark when buying radio.

CV/S

CSl/

the rapid progress of the radio art leads every experienced
user to expect supremely high standards of efficiency in his

becomes of vital importance to know what apparadeserves your investment in hard earned cash,

equipment,
tus

it

Regarding the quality of Magnavox

Radio Reproducers,

characteristics are too well known
throughout the radio world for special

explanation or comment.

Those

for

whom radio has become

an actual daily need, however, will
welcome a brief word about the new
Magnavox Radio Receivers and Vac-

uum Tubes.
The unique
vox

mit positive control by a single dial.

their distinctive

feature of the

Magna-

set is the gearing together of its
several resonant circuits so as to per-

The Magnavox Tubes have

ex-

tremely high amplification factors, and
as detectors, give sharper tuning and
eliminate microphonic noises.
It is

well worth your time to examine these

products at the nearest
Literature

on

Magnavox

store.

request.

THE MAGNAVOX COMPANY
OAKLAND, CALIFORNIA
'New York:

350

W.

3 1st

Chicago:

St.

Canadian

162 N. State St.

San Francisco;
274 Brannan St.

Distributors: Perkins Electric Limited
Toronto, Montreal, Winnipeg

12R

Tested and approved by RADIO BROADCAST

WHEN YOU WRITE THE GRID
Don't
inquiry

.

.

.

enclose a stamped, self -addressed envelope with your
expect a personal reply.

fail to
if you

Don't be impatient if you do not receive an immediate answer. Every
Do not send a second letter
letter is answered in the order of its receipt.
asking about the first.
Look over your files of RADIO BROADCAST before asking a question
which might have been covered in a previous issue.
Don't ask for a comparison between manufactured apparatus. The
addresses of manufacturers of articles used in the construction of apparatus described in RADIO BROADCAST will be given on request.
Don't include questions on subscription orders or inquiries to other
departments of Doubleday, Page &* Co. Address a separate inquiry to
the Grid.

Don't send us a fee for answering your questions. The Grid Departis maintained for the aid and convenience of readers of RADIO
BROADCAST and there is no charge for the service.

ment

QUERIES ANSWERED
WHAT

is

THE CORRECT VALUE OF RHEOSTAT TO

USE WITH A UV-2OI-A TUBE?
G. M.

F.

Tulsa, Okla.

HOW MAY I APPLY A FINELY VARIABLE NEGATIVE
POTENTIAL TO THE GRID OF A VACUUM TUBE?
D.

McG.

Do QRID LEAKS AFFECT THE SENSITIVITY OF MY
RECEIVER?
A. J. N. Keyport, N. J.
THE VOLUME OUTPUT OF MY RECEIVER
HOW MAY CONTROL IT?

TORTED.

C. D.

Philadelphia, Pa.

HOW IS A C BATTERY INSERTED
FREQUENCY AMPLIFIER CIRCUIT?
R. T. L.

PROPER RESISTANCES FOR TUBES

WE

HAVE

why

1

5-

been asked numerous times

and

recommended

tubes.

Likewise

Ohm's Law R
a circuit

we

equals

ask,
}-,

2o-ohm
for

why,
that

too.
is

rheostats

with

use

are

uv-2oi-A

According to

the resistance of

equal to the voltage supplied, divided by
the current in amperes flowing through it.
According to the data supplied by the tube
manufacturer, the resistance of the uv-aoi-A is 20
is

IS

DIS-

I

IN

M. Waco, Texas.

AN AUDIO-

Augusts, Maine.

ohms. This figure is arrived at by dividing 5, the
operating voltage of the tube, by .25 the current at
which it is operated.
By applying the same formula we find that with a
6-volt storage battery the resistance of the circuit is
24 ohms. Since 20 ohms of this is to be attributed
to the tube, the rheostat will necessarily have to
take care of the extra 4 ohms. Therefore a 4-, (>-, or
lo-ohm rheostat will be ample for controlling the

tube filament.
In general, to find the resistance for

any

rheostat,

RADIO BROADCAST ADVERTISER
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Modulation Plus Regeneration
in the New Ultradyne
To the "Modulation System" of radio
Lacault has successreception, R. E.
fully applied the use of regeneration in
the new Model L-2 ULTRADYNE.
The result is ultra-sensitivity never
The use of rebefore thought possible.
.

which

fication

receiving

tremendous amplimore noticeable when

produces

generation

is

weak

signals.
The Radio Section of the U. S. Bureau
of Standards has proven by actual measurement that regeneration becomes more
effective as the received signal diminishes in strength.
Regeneration applied to the "Modulation System" allows the

ULTRADYNE

respond to an extremely small amount
of energy.
This energy is further amplified thousands of times by the inter-

to

mediate frequency amplifier before it is
detected and made audible.
This amis
plifier
designed for maximum efficiency without decreasing the tone or
quality of music and speech.

The reception

of

distant

stations

is

limited by atmospheric conditions
and causes beyond the control of Model
L-2 ULTRADYNE.
only

Loud Speaker Reception Using

LOOP Aerial

Efficient loud speaker
a loop aerial is possible

L-2

is

a
in New York City easily tunes
broadcasting of WOR, Newark, N. j. 405
meters and brings in WDAR, Philadelphia 395 meters;
Kansas City 411 meters.
Havana, Cuba 400 meters;
Regardless of close similarity in wave-length, the Ultradyne
selects any station within range
brings in broadcasting clearly, dis-

Ultradyne receiver operating

AN out the powerful

PWX

WDAF

tinctly, faithfully.

In addition to this Ultra-selectivity the Ultradyne is the most
It employs the "Modulation System" of
sensitive receiver known.
radio reception, the achievement of Mr. R. E. Lacault, EE.,
A.M.I.R.E., Consulting Engineer of this company and formerly

reception using
with the Model
Ordinarily loop reless
efficient than
considerably

ULTRADYNE.

ception
an outside aerial.
However, the application of regeneration to the "Modulation System" reduces the resistance of
the loop circuit, thereby allowing the
loop to pick up infinitely weak signals.
The use of a loop also increases selectivity and decreases static and other
interference.

How to
L-2

Build the

32-page illustrated book gives
authentic information on drilling,
wiring, assembland tuning
i ing,
new Model
the
L-2
Ultradyne.

This
latest

i
'

!

Radio Research Engineer with the French Signal Corps Research
Laboratories.

"
The " Modulation System responds

conventional method of detection
tification.

Weakest

to

weaker

because

it

signals than the
provides greater rec-

I

I

is

NEW YORK

Street

recep-

edited
E.
Lainventor of
is

R.

the Ultradyne Receiver. Price, 5 Oc.

Model L-2
Beekman

system

tion.

cault,
j

Write for descriptive circular

5-7

this new
of
radio

by

made to operate the loud speaker.
the envy of the radio industry.

PHENIX RADIO CORPORATION

This
book
explains the "Modulation
System"
in
and
detail
also
deals
with
the
application
of regeneration to

It

signals are

Ultradyne performance

New Model

ULTRADYNE

ULTRADNE

Kit Is

Ready

This is the new Model L-2 Ultradyne
Kit which contains one low loss tuning
coil, one low loss Oscillator Coil, one
special low loss Coupler, one type "A"
three
"B" UltraUltraformer,
type
formers, fo'.ir matched fixed Condensers.

,-f

MODEL

L-2

$30.00
The Ultraformers are new improved
lung wave radio frequency transformers,
especially designed by R. E. Lacault,
As a preinventor of the Ultradyne.
caution against substitution, R. E. Lacault's personal monogram sal(R.E.L.
all genuine Ultraformers.
is placed on
are
as
All
Ultraformers
guaranteed
long as this seal remains unbroken.
)
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AVOIDING DISTORTION IN THE AUDIO OUTPUT
POTENTIOMETER

I

same device shown

M/WWWVI

variable

THE

^lIlllllF

FIG.

leak

in Figs. 2

and

3 for a

be

arranged to
control the volume output of a receiver.
For the values of leak shown, substitute resistance
between 25,000 and 100,000 ohms (.025 to.i megs).
These are placed in the audio frequency amplifier
circuit across the secondary of the transformer of

INPUT

I

grid

may

the last stage. Overloading and
be controlled with this unit.
substitute in the equation the voltage of the battery
and the current rating of the tube. From the

tinuously variable resistance

may

distortion

may

Any good

con-

be substituted.

quotient derived, which is the total resistance of the
circuit, subtract the resistance of the filament of the
The filament resistance of a tube may be
tube.

by applying the equation to the operating characteristics of the tube, usually supplied
upon thewrapperor tube carton by the manufacturer.
ascertained

FINELY VARIABLE BIAS VOLTAGE
applying a finely variable voltage to the
grid of an amplifying tube or for controlling
the voltage of a
battery similar to the

FOR

C

method employed by Mr. Silver in his seven-tube
super-heterodyne, we recommend the circuit shown
in Fig. i. The C battery is of the standard 4?-volt
type,

the

potentiometer

1

50,

200 or 400 ohms.

SWITCH POINTS

TO
FIG.

TUNER

3

THE C BATTERY
;.

METHOD

for employing a C battery in a
standard two-stage audio-frequency amplifier is depicted in Fig. 4. Ordinarijy, the
lower side or grid return of the secondary is connected directly to the negative side of the filament supply. But to insert the C battery, the
lower side of the secondary is connected and then

A

00025
mfd.

FIG. 2

GRID LEAKS
selection of a grid leak for

your receiver
Not all the
requires care and judgment.
variable grid leaks now on the market may
be depended upon to give reliable service.
The importance of the grid leak may be understood when it is explained that the value of the leak
controls to a large degree your distance reaching
qualities.
Strong, loud signals from local stations
require a greater leakage to prevent the grid of the

THE

tube from becoming blocked.

same large value of leak is used
weak, distant signals it is fair to
assume that the signals will also be leaked out
through the comparatively easy path the large grid
leak offers. Therefore a variable leak, positive in its

Now,

then,

if

this

FIG. 4

for the reception of

We

offer

3

to this

the suggestion as
end.
While the
arrangement is not entirely economical, it is neverSeveral grid leaks of various
theless efficient.
The tap switch arvalues are mounted as shown.
rangement allows the proper selection of leak value
for the station being received.
action,

shown

is

in

necessary.
2 and

Figs.

brought to the negative side of the C battery. The
positive side of the C battery is then connected
to the negative side of the A battery.
It will be seen that instead of directly bringing
the grid return to the negative A lead it is first
brought to the C battery which is inserted in its
position between the negative A and the lower side
of the secondaries.
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Evereadv
Heavy

Duty

"B"

tery
volts.

Bat,

45
Three

Fahnestock
dipt. Length

3/16

in.

4 7/16

in.

8

width

height
73/16 in.
weight
13 3/4 Ibs.
Price $4.75.

*3i

4J
9>*25j
**JU<^
,***'
1

fl*

REDUCE
Operating Costs
THOUSANDS

of people

are already

cutting their "B" Battery costs onehalf, or even two-thirds, by using
the new Eveready "B" Battery No.
770 on their heavy drain sets.

This new Eveready Heavy Duty
Battery marks a marvelous advance
in reducing "B" Battery costs.
If your "B" Batteries have lasted
only two months on a five or six
tube receiver, this Eveready Heavy
Duty "B" Battery will increase the
service two to three times.

Use this Eveready Heavy Duty
"B" Battery on any receiving set
on which the "B" Batteries last less

I

than four months.

When

to its full capacity,

it is

thus used

the cheapest
as well as the best source of "B"
energy ever offered.
Manufactured and guaranteed

NATIONAL CARBON

6l/

CO., INC.

Headquarters for Radio Battery Information

New

York

San Francisco

Canadian National Carbon Co., Limited

^

Toronto, Ontario

EVEREADY
Radio Batteries
"they last longer
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New Equipment
BANK-WOUND LOOP

FIAT

A

collapsible loop antenna of merit. The manner in which
It is neat in
is held rigid is very satisfactory.
appearance and of sturdy construction. The wood is

the loop

highly polished mahogany.

Laboratory, 1529

Howard

Made by the Radio Appliance
Ave., Chicago, 111. Price $15

A LOUD SPEAKING TELEPHONE
Which

gives exceptionally fine reproduction,
the Western Electric No. 540-AW. The
projector consists of two cones of specially selected material resembling parchment. The
apex of one cone is connected by a driving rod
to an electro magnetic unit that responds to
current impulses from the receiver thereby
causing the cones to vibrate and reproduce
the received signals. Made by the Western
Electric Company, 195 Broadway, New York
City. Price $35

is

A RADIO TUBE SOCKET
Constructed so that the tube does
not have to be twisted into place.
Each contact is a spring clip that
clinches the tube prong without

The silver plated
contact and respective lug
is
one continuous piece,
doing away with binding
post connections. Made by
strain.

The Cutler-Hammer Mfg.
Co., Milwaukee, Wis.

M-B-G RADIO CABINET
A

moderate priced combination cabinet tableThis arrangement
with battery compartment.
ideal for eliminating the confusion of batterand wires in the radio corner. The manufacturer also makes a plain table and one with
is

ies

battery compartment. The purchaser can finish the table as he wishes. Made by the Express
Body Corporation, 44 Lake St., Crystal Lake, 111.

MORRADYNE RECEIVER
Bridgeport, Conn.
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FADANeutroIa
Five-tube
FADA Neutrowith
self-contained
dyne,
loud speaker. Genuine madecoartistically
hogany,
wooden Inlay.
rated with
Ample space for all bat-

and charger.
Drop
Price (exin use.
clusive of tubes and batteries), $220.
teries

when not

Natural

tone quality

-

-

-

ivondcrful

wlume "With a~FADA. Neutrola
In the "Neutrola," FADA has
produced a radio receiver that possesses every essential to your complete enjoyment of radio. It is a
new and better designed five-tube

Neutrodyne set, refined to give the
most faultless reproduction of muand voice. You can, without exaggeration, imagine yourself in the
very presence of the musicians and

sic

artists.

Selectivity is but one re-

The "Neutrola" cabinet is of
genuine mahogany, inlaid with a
lighter

wood.

covers

the

A

and a drop desk

when

the set

"Neutrola,"
to

the

lid

is
is

fitting

furniture

finest

In
there

adition

are

dyne receivers in

them and brings

in

company
in

the

"Neutrola"
Neutrosizes and styles

meet every desire; three, four,
and five tube receivers in plain
and art cabinets at prices ranging

from $75

hurt-

to $295, each
in
reextraordinary
sults; each a remarkable

minimum

value.

interference.

F. A. D.

ANDREA,

No. 195
Three-tube
Neutrodyne.
A wonderful performer.
Price
tubes
bat(less
tries etc.) $75.

FADA

dreds of miles away, on
the loud speaker with

stations,

Neutro Junior

the

to

other

to

cuts through

FADA

The

home.

With powerful

outside

loud speaker,
hides the panel

not in use.

markable feature of the "Neutrola."
local broadcasting
stations operating, the "Neutrola"

decorative grill

built-in

Inc., 1581 Jerome Avenue,

New

York

FADA

FLa d

i

o

Tested and approved by RADIO BROADCAST

Neutrola Grand

No. 185-90- A
The flve-tube Neutrola
185-A mounted on FADA

Cabinet
A.

Table No.

Price

batteries,

190-

(less
tubes,
etc.)
$295.

Our Authors
CRANK
*

BUTLER, whose

E.

forms the leading

now

"MakDe Forest"

story

History With

ing Wireless

article for this

radio expert for

La

Salle

&

month, is
in To-

Koch

is quite true, we think, that
to the present have been far
too busy making radio history to take much
time to write it. There are a number of other

ledo, Ohio.

radio

It

men up

which will appear in
magazine in which

articles in this series

numbers

later

of this

Mr. Butler relates
struggles which are

about early wireless

facts

fully as interesting as

any

CHORTLY

^

he

from

after
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Polytechnic Institute, Roland F.
elec-

Beers, taught
trical

engineering at
his alma mater.
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then went into the

transformer

design

department of the
Western Electric

Company. He is
now a consulting
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more of his excellent explanatory articles which
we hope to print in later numbers of the magazine.
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H.

with Mr. F. H.
and Mr. Volney D. Hurd, produced the set which he describes on page 282,
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is
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at

Chicago.

is
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and after
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reulgar research
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resigned
from the Radio Service
of the Department of

escape hearing
the flood of last-

and doing
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THE
Importance of the Radio Amateur" which
of

James C. Young's

interest-

*

ing articles appears in RADIO BROADCAST
this month.
In the current WORLD'S WORK

appeared on page 83 of RADIO BROADCAST for
November, was reprinted through the courtesy
of the Wireless World and Radio Review

he has a story called

(London).

We

United States."

that

was inadvertently omitted from

appears

in

"Breaking Into the
Most of Mr. Young's work
various New York newspapers.

the

effect
article.

regret that a credit line to
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Give Radiotrons
Radiotron

WD-11

The

ideal
dry cell tube.

Take a peek into any radio fan's set
and you know what to give him for
Christmas. Note the type of Radiotron
he uses. Go to any radio store and

This symbol of
quality is your

when you

protection
It isn't

unless

a genuine

it's

It fen't

unless

Radiotron.

a genuine
it's

It isn't

a

WD-11

WD-12

a Radiotron.

a genuine

UV-199

unless it's a Radiotron.
It isn't a

unless

genuine UV-200
a Radiotron.

it's

Ittsn'tagenuineUV-2Ol-a
unless it's a Radiotron.

buy, look for the

RADIOTRON

and the

RCA

name
mark.

be giving him
Then you
genuine Radiotrons. And mighty sure
to be giving him the gift for a merry
are sure to

Christmas.

*

Radio Corporation of America
Sales Offices

233 Broadway,

New York

10 So. La Salle

St.,

REG. u.

s.

Chicago,

PAT.

111.

28 Geary

orr.
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St.,

San Francisco, Cal.

Drawn from

life,

by Cartoonist

ford, of the Philadelphia

\V'.

R. Brad

North American

"Oh, I am the hog of the air.
Wherever you tune. I am there;
I am the prize squeaker,
I fill your loud speaker
The ether is free.
I don't care.

