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Millions will listen-in on the broadcasting
of the Presidential Campaign

This year, for the flrst time in his-
tory, it is possible for® millions of
United States citizens to zhear every
word of our statesmen in th‘?’ir oratorieal
hattles for the honor of the presidential
nominations and elections.

Radio has created a situation that the
founders- of the Nation would consider
ideal. It has destroyed the sinister iso-
lation that in deecades past has caused
strife, misunderstanding and even ecivil
war.

To-day these entire United States are
listening in on the political eampaign.
Sectional lines are swept away. A united
nation will hear, will ponder, will judge,
will vote, from a knowledge of real is-
sues and vital questions.

Radio, the Wonder-Worker, has
brought the forty-eight states into a ra-
dius no larger than a Colonial town-hall.
A new political era dawns, thanks to its
magie.

flopne. Ofsce ﬁ e Branch, Chicago
182 SECOND ST., - { ¢ EZ:;,:
SAN FRANCISCO Branch, New York

Y Tested

PRICES ON
CUNNINGHAM
RADIO TUBES

Now in Lffect
C-301 A—5 Volts 1-4
Ampere fllament....$5.00
C-299—3 Volts .06
amp. Dry Battery

Det. and Amp....... 5.00
C-300—5 Volts  Gas
Content Detector. .. .. 5.00

C-11—1.1 Volts .25
amp. Dry Battery
Det. and Amp. Speeial
Basel :.a...9..88:0:5 5.00
C-12—-Similar to C-11
with standard base...5.00

The vacuum tube has made possible
this broad and far reaching applieation
of radio telephony and plays the most
important part in the operation of your
receiving set.

It is now your privilege o enjoy this
wonderful opportunity of Radio broad-

casting. Specify Cunningham Radio
Tubes for clear reception.
PATENT NOTICES. Cunningham

tubes are covered by patents dated 2-18-
08, 2-18-12, 12-30-13, 10-23-17, 10-
23-17 and others issued and pending.
Liecensed for amateur, experimental and
entertainment use in radio communiea-
tion. Any other use will be an in-
fringement.

Cunningham 40-page Data Book fulle
explaining care and operation of Radio
Tubes now available by sending 10e¢. in

stamps to San Franciseo office.

and approved by Rapio Broancast ¥
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This symbol of
quality is your
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! I 'HAT is the question every radio

dealer hears today. “Is it a genuine
Radiotron?”’ Be sure to look for

RADIOTRONS
Radiotron WD-11 $5.00

Radiotron WD-12 $5.00 ¢ ” -
N RADIOTRON” and the RCA. m’d}k on
Radiotron UV-200 $5.00 the vacuum tube—to be certain of clear

Radiotron UV-201-A $5.00 . : . .
reception and long service. There is a

Radiotron for every type of receiver.

* Ask for the one you want by its name,
And be sure you get it!
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Radio Corporation of America Rt e Rk e
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Sales Offices: g

- 233 Broadway, New York
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THE START OF A GREAT RADIO ADVENTURE

Caplain Jack Irwin and the Rapio Broapcast Cov-
ERED WAGON at the entrance of the Couniry Life Press,
Garden City, New York,where Rapio BROADCAST is
published. Caplain Irwin is standing near the sleps to
1he wagon, Arthur H. Lynch, editor, is inside 1he wagon,
tuning 1he e1ght-tube super- -heterodyne, which 1s one of the
five recetvers developed in the laboratories of this maga-
71me which will be carried on the trans-continental trip of
the travelling laboratory
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Making Permanent Records of Radio
Programs

How a Thin Iron Wire and the Force of Magnetism is Being Used to Record the
Famous Bits of Radio Programs with the Very Shading of the Speaker’s Voice

By I. R. LOUNSBERRY

HE crowd is yelling—the excite-
ment is intense, and our- favorite,
J. Andrew White, says clearly:
“Third round—now the men have
left the corner—they are in the center
of the ring—Berlenbach looks for an opening—
Abbot is backing up from Berlenbach—this
powerful man crouches low—Berlenbach has

ninth. How is this? And in a similar way
to-day, or a hundred years hence we may
hear the radio announcer say, “The next
voice you will hear will be that of the President
of the United States, Calvin Coolidge, speaking
from the White House, Washington, D. C.”
The answer is the “phonowire,” the latest
addmon to the art of radio broadcasting.

just received three,
four, five to the body
and he hooks to Ab-

bot’s jaw—three, four, .

five, six, seven—Abbot
1s taking the count—
eight, nine—he’s up—
Abbot 1s up—"" And

the fight goes on with -

the frenzied fans at
the ringside yelling
away and the radio
auciience listening with
a tarill to every word
of the announcer.
Fut—the time of
thiis is eight a. m,
Auoust second, and
that fight occurred at
night, April twenty-

The Voices of Great Men May lLive

After Them

A radio program is here this minute and
gone the next, “followed by the next number
in to-night’s entertainment.” Many thought-
ful persons have deplored the ephemeral
quality of some of the notable speeches which
have been broadcast and wished that there
were some practical way to preserve them. A
written speech preserved in tvpe is a cold thing
at best, but with the Phonowire, an adapta-

- tion of the invention of Valdemar Poulsen, it

1s possible to record any notable radio event
and retransmit it at a later time.

There are other methods of recording, such
as Mr. C. A. Hoxie’s Pallophotophone, but
the method Mr. Lounsberry describes 1s very
simple and quite effective.—THE EpITOR.

The “phonow1re as
we call it,1s anapplica-
tion through consider-
able circuit develop-
ment work of an old
system of steno-
graphic-dictation
machine made by the
American Telegra-
phone Company. This
new system has been
developed bv the W,
R. Seigle Laboratories
at Mamaroneck, New
York, and is the work
of Mr. W. R. Seigle,
director of the labora-
tories, and of the
writer. This process
of magnetic recording
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THE LABORATORY AT MAMARONECK, NEW YORK

Where development work is being done on the Phonowire, which magnetically preserves voice or
music of a radio program and by a reversal of the recording process can retransmit the ‘““record”

was originally the work of Valdemar Poulsen,
that famous Danish inventor, who first ac-
complished a record on a steel disc. This
later took the form of a fine steel wire. It is
the application of this original method to the
radio and other modern devices which has held
our attention for a long time.

" HOW THE PHONOWIRE WORKS

HE recording unit consists essentially of a

long steel wire one-hundredth of an inch in
diameter which is wound on spools and driven
from one spool to another by an electric motor.
As the wire is wound from spool to spool it is
passed through a magnetic field which is
varied in density at audio-frequencies corre-
sponding to music, voice, and so forth, as ac-
complished by the radio receiving unit. This
varying field magnetizes the wire in spots and
as the- wire is of steel, the record is made
permanent and will last indefinitely. Although
the wire is wound in layers on the spools, the
proximity of one section to another does not
affect the magnetism in either section. An
interesting feature of this device is that, unlike

the phonograph or phonofilms, visibly there is
no change in the wire. The wire keeps its
own weight, size, shape, appearance, and
physical strength and what happens is within
the wire in the form of magnetic “lining up”
of the molecules.

After the record is made, the wire is again
passed through a magnetic field at the same
speed and direction. This magnetic field this
time is affected by the permanent magnetism
of the steel wire and electric energy is created
that corresponds to the signal previously re-
corded. The output of this field is applied to
the audio amplifiers and a duplicate of the pro-
gram is heard as loud as desired and as clearly.
In this system there is the advantage of being
free from mechanical or other noises as in the
phonograph. A program recorded without
interference, when reproduced gives out all of
the familiar tones and characteristic styles of
the announcers. P S

In making radio programs, the amplifier-
control panel which we have developed, and
the recording unit are connected to a receiving
unit. In our experimental work, an ordinary
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tuning circuit with detector was used, the out-
put of which was applied to the amplifiers
and then into the recording unit. For ease of
control and simplicity of circuits, we found it
best to use a three-stage power amplifier cir-
cuit with Western Electric type 216-A tubes
and specially designed transformers.

PRESERVED PROGRAMS

HE recordingunitrequires very littleenergy

to make a record and inthe case of local sta-
tions the volume was cut down in the tuning cir-
cuit to that required for the recording. This
method was found to be more desirable than
putting in jacks and plugging in less amplifica-
tion for these powerful signals. When long-
distance signals were recorded the tuning unit
was worked to its full extent. It was often found
that in recording from extreme long distances
where the signal just came to audibility that
the reproduction from the steel wire was much
louder than could be accomplished in the radio
reception itself and thus the device could be
used as a booster of signals. [t can readily
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be seen that a device of this kind would be of
great value in long-distance radio telephone
work in verifying reception and giving a means
of checking some part of the conversation that
was questionable due to some unlooked-for
interference in the receiving room or other-
wise. The control panel permits listening to a
radio program while the record is being made,
as the loud speaker can be cut in on the output
side of the amplifier in shunt with a properly
designed transformer that couples the amplifier
to the magnetic field of the recorder.
Reproduction of a program is accomplished
by applying the energy generated by the
magnetized wire to the input of the three-stage
amplifier. This is accomplished through a
simple switching system which throws the
transformer, that was used to couple the output
of the amplifiers as the time records are made,
to the input transformer of the amplifiers.
It can therefore be seen that a minimum of
apparatus 1s used considering the different
operations of recording and reproducing. The
same amplifier tube circuits are used for both

THE EXPERIMENTAL TRANSMITTER

At the Seigle laboratories.

Reproductions of the recorded radio programs are frequently sent

out on this amateur broadcasting station, of 200 watts power, known ‘“on the air’” as 2 BOH



THE RECORDING UNIT

The received audio-frequency energy is fed to this device
where it is recorded directly on the thin iron wire shown
wound on the spools at left and right. Three and one
half miles of wire can be wound on them, which will
record a radio program thirty-five minutes long

duties and also the same coupling transformer.
The loud speaker can be used when a record
1s made and during reproduction of a program.

The amplifier-control panel is also designed
so that it is capable of running the recording
unit. The panel has three buttons which when
pressed operate relays in the recording unit.
The machine can be made to run in a forward

Radio Broadcast

direction for recording or reproducing. It can
be stopped by pressing a button or it can be
run backward so that it rewinds the recorded
program and places it in a position again to be
run forward for reproducing. In order to save
time, the wire when being run backwards travels
at twice the recording speed. The record
can be listened to while it is running backwards
at this high speed and some very amusing
results are obtained. In some instances we
have found that musical programs running
backwards actually give out pleasing harmony.

SECRET BROADCASTING POSSIBILITIES

HE possibilities of secret radio telephone

transmission also come within the scope of
this device as it would be a simple matter to
transmit a voice record backward and at a
different speed than when recorded. Then
at the receiving end, make a record with a
machine running in the same direction and
speed as the transmitter and when repro-
ducing regulate these points so that they
again correspond to the recording condition.
Any one desiring to “tap in”’ on such radio
transmission would have to develop similar
machines and synchronize them completely.

e
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WGY COMING IN OVER THE LOUD SPEAKER
W. R. Seigle, owner of the laboratories, where development work is now being done with the Phonowire, is standing with

the microphone, and 1. R. Lounsberry, in charge of the laboratory, is at the left.

The recording device is at the right, the

amplifiers in the large center cabinet, and the radio receiving apparatus at the extreme left
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: . TALKING THINGS OVER
J. J. MacDonald, a laboratory assistant, W. R. Seigle, owner of the laboratory, and 1. R. Lounsberry, author of this article

This would indeed be a difficult bit of work and
it would, of course, always be possible for those
transmitting such signals to change the speeds
of their machines from time to time. To the
human ear-this kind of transmission would-be
absolutely unintelligible.

In addition to the recording of radio pro-
grams, the amplifier-control panel is equipped
with a microphone circuit which will allow the
making of records of the operator’s voice. In
this way records may- be dated, weather
conditions and other things of interest regard-
ing a program may be noted. The instrument
as'a whole could therefore be used to consider-
able advantage ini checking long test programs
of broadcast transmitters. l.ater one could
correctly ascertain what the adjustments on the
transmitter accomplished. Such listening tests
could be run off at a time when the broadcast-
ing transmitters are not allowed to test and in
this way considerable valuable time would be
saved and less congestion of the ether result.

The spools which hold the wire are capable
of taking three and a half miles of wire
and this amount run in a forward direction

will permit a thirty-five-minute continuous
record. This long record makes it an ad-
mirable device for recording public speeches.

THE PHONOWIRE RECORDS IMPORTANT AD-
‘ DRESSES

E have had excellent results in making
~records of President Coolidge which were
broadcast from the White House through sta-
tion WEAF. After the novelty of a certain type
of record, such as the substance of a speech, a
musical selection or a prize fight, becomes of
no further interest, the wire can be cleaned or
magnetically erased. This is accomplished
by simply pulling a snap switch which is
located on the amplifier-control panel and al-
lowing the wire to run either forward or back-
ward. - It is also possible, in order to save the
time of running thé machine for erasing pur-
poses alone, to erase at the same time a
record is being made. This results, however,
in a slightly inferior record. When a record
is erased the wire is passed through a magnetic
field of unvarying density and the previous
magnetic charge is broken up, making the
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wire once more In a condition to have a record
accomplished. This recording and erasing has
no affect on the physical strength of the steel
wire and it will last indefinitely. This is
quite an advantage over the cylinder form of
phonograph record where part of the wax is
shaved off for erasing. This permanency
offsets the original cost of the wire which
comes in the neighborhood of twenty dollars
for spools and wire.

In our experimenting we have often logged
a number of different programs from long-
distance stations on the phonowire. It is
possible by means of an indicator, which is
also 1incorporated in the amplifier-control
panel, to make notes of what stations and
nature of programs are recorded on the differ-
ent portions of the three and a half miles of
wire. For instance, the indicator reads from
zero to one hundred and wacy orchestra may be
recorded from zero to fifteen, wram with jazz
music from fifteen to thirty, wear with a talk
by some eminent person thirty to fifty and so
forth. While the record is being made, these
positions may -be noted by pencil and-.then
later the operator will know just where to run
his wire to get the type of program he desires.
This indicator works in synchronism with the
spools on the recording unit and will also
work backwards when the wire is being re-
wound.

PRACTICAL APPLICATIONS

HE long-record feature together with the
fact that this device works on the magnetic
principle, places it within the range of a number
of practical applications. 1t could be used to
great advantage in educational institutions

Radio Broadcast

where the assembly halls of schools were
equipped with the amplifier-control panel and
recording unit. Speeches, music, lectures,
all sorts of programs of educational value can
be reproduced by this method right in the
class room. These lectures and educational
features could be sent in the mail and rotate
around to the different schools. This lecture
feature could easily be worked in conjunction
with illustrated lectures where stereopticon
slides were used. 1t would place the prominent
lecturers in touch with a much larger field and
at the same time mean a considerable saving
of time and traveling expense. This method
has already been used in medical work where
permanent records of cardiac and respiratory
sounds have been made and reproduced.. In
this work a sensitive microphone together
with a stethoscope is used for picking up these
sounds and then the “signal’ is put through the
amplifier-control unit and recorded in the
same way as described for radio recording, and,
of course, the record once made would be re-
produced in the standard method. Heart
and lung sounds have actually been recorded
and reproduced so as to fill a large room with
their sounds. By means of pick-up systems
similar to broadcasting transmitters, records of
public lectures, music, court proceedings, and
so forth could be recorded and used at will.
In our laboratory we have retransmitted ra-
dio programs using the phonowire coupled to
our transmitting equipment. Thus the device
could be used to help the broadcasting station
that is located where radio talent is limited
by mailing programs taken near some large
city with its abundance of excellent talent and
then retransmitting the program.

good receiver.

A PORTABLE SUPER-HETERODYNE
OMPLETE description and data for building a portable

super-beterodyne using seven UV'-199’s will appear in an
early number of Rapio BROADCAST.
compact, using standard and available parts, and can easily be
built by the average radio coustructor.
Articles on the super-belerodyne have been printed
in this magagine since February, 1924.
Jirst workable portable super-heterodyne descrited in any magazine.

This receiver is highly
It is an extraordinarily

This 1s absolutely the
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The experimental layout of the B battery substitute. In most cases, the large choke coil can be eliminated

A B-Battery from Your Lamp
Socket

How to Build a Simple Rectifying Circuit Giving Absclutely Pure
Direct Current from an Alternating Current Source at a Cost not to
Exceed $35—For any Number cf Tubes and any Typez of Receiver

By C. ]J.

HE radio tendency of late has been
toward larger and larger sets. A
few years ago the average set used
one or two vacuum tubes, and the
plate current never exceeded two or
three milliamperes. To-day, we have five
tube neutrodynes, eight tube super-hetero-
dynes, nine tube super-pliodynes, and power
amplifiers of all sizes. The average radio
outfit of to-day may consume as much as forty
milliamperes. Under such conditions the life
of a dry cell B battery decreases enormously.
As a result, the purchase of storage B batteries
and a special rectifier-charger is often resorted

LEBEL

to. Thisisa rather expensive practice. There
is also the inconvenience of frequent charging,
and worst of all, some fifty or sixty storage
cells to water carefully. The demand for a
device to replace B batteries has steadily in-
creased, hand in hand with the increase in the
size of sets. Why rectify the current, charge
a battery, and then draw current from the
battery? Thisis a highly inefficient practise. It
is far better to use the rectified current directly
and eliminate losses necessarily associated with
the battery. The outfit to be described will
supply plate current for as many tubes as
the average listener will ever use at once.
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No hum can be heard in the phones or loud
speaker.

The plate current supply outfit consists of
few parts, and is easy to assemble. However,
it would be well to group these parts, and ex-
plain their functions so that the reader may
thoroughly understand the principles of recti-
fication and filtering.

First there is the transformer (T in the cir-
cuit diagram). Inasmuch as the average house
current is supplied at 110 volts, A. C,, it is
necessary to step it up somewhat. This the
transformer does. The theory of the trans-
former is too well known to need explanation.
It suffices to say that the output is at a pressure
of 500 volts. If this A. C. were to be sent
directly to the set, the only result would be a
terrific hum, and the set would not operate.

HOW THIS ARRANGEMENT WORKS

OWEVER, the alternating current is

passed through a rectifier (S) which
changes it to a pulsating direct current. The
average reader is probably not familiar with
the action of the rectifier employed by the
author—the Amrad “S” tube. The principle
of operation i1s quite new. The shape of the
two electrodes (anode and -cathode) is such
that the helium gas in the tube can ionize only
when the current tends to flow in one given
direction. As the
tube can conduct
only when the gas is
ionized, rectification
results. The reader
who wishes to learn
more about this

FIG. 2
Side view of the rectifying
system. Theoperating cost
of this B battery substitute,
when used close to its max-
imum output (drawing, for
Instance, 20 or 30 milliam-
peres on an S-tube super-
heterodyne), isonesixteenth
that of a dry cell B battery
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most interesting tube is referred to an article
on it in the August, 1922, issue of the magazine,
Q S T. The Proceedings of the Institute of
Radio Engineers for February, 1922, may also
be consulted. -

The pulsating direct current, however, is
almost as undesirable as the A. C. (though it
resembles more closely the steady direct cur-
rent delivered by a battery), so it is sent
through a unit known in electrical parlance as
a filter. The final output is a pure, smooth
direct current, at a pressure of 350 volts. The
condensers (C) are, likewise, a departure from
the conventional types. They are of the
Mershon electrolytic type, also an Amrad
product, and have a capacity of about 30
microfarads. As every fan knows, the thinner
the insulating material between the plates of
a condenser, the greater is its capacity. Why
not use a dielectric a few thousandths of an
inch thick? Ordinarily, mechanical difficulties
interfere. Howard Mershon solved the prob-
lem by using an aluminum sheet, covered
with an oxide layer, as one plate, the oxide
covering as the dielectric, and a liquid in which
the aluminum is immersed as the other plate.
The nickelled container is the means of con-
necting to the liquid.

In order that the current may be supplied
at any potential from o to 350 volts a drop
wire (D) is used. This drop wire is the same
in principle as the potentiometer, which is a
well-known piece of apparatus. Instead of a
moving contact, however, a fixed resistance is
employed, divided into sections so that the
voltage drop across

any amount of
resistance may Dbe
selected.
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VALUES OF THE PARTS

HE transformer (T) has an output rating
of 500 volts, 100 milliamperes. Its con-
struction 1s so difficult that the man without
adequate facilities, the

371

though it probably will be about 25. The
outfit will work as well in either case, incon-
venience and limited life being the only ob-
jectionable features of the kenetron.

The potentiometer must be capable of
carrying 50 milliam-

average fan, is advised
to buy a 75 or 100
watt C. W. trans-
former. The expense
1s not great. '
The inductance L

has & value of Bo limits his field of experiment.
henries. Here,.agan.l, undoubted need for a simple and not too-ex-
the construction 1s

somewhat difficult,
and it would be well
to purchase it. Under
some conditions 1t 1s
possible to omit the
inductance (L) from
the circuit without
decreasing the effec-
tiveness of the filter to

plate supply.

these requirements.

Simplifying Radio

The need for replacing B batteries often
~diverts the attention of the experimenter with
a laboratory full of receiving sets with varying
numbers of tubes—and very often decidedly

pensive device to rectifv and smooth alternat-
ing current from the usual household 110-volt
lines so that 1t will be suitable for use as a
This supply must be free from
“hum” or “ripple,” as well as constant in
voltage, dependable, and cheap. This ar-
rangement described by Mr. LeBel meets all
It can be used as a 350
volt supply for one or two five-watt trans-
mitter tubes as well.—THE EDITOR.

peres continuously.
The neatest way to
build it is to order a
20,000 ohm type C
Ward-Leonard resis-
tor, tapped at 1000,
1400, 3000, 60oOO,
15,000, 20,000 ohms.
This will give plate
voltages from20to350
volts, in small steps.

The next neatest,
but equally efficient
method, 1s to assemble
it from standard
Ward-Leonard or any
of several makes of
lavite resistance units.

There 1s an

a perceptible degree.

For the sake of the technical man who has
tne facilities to construct it, the specifications
of the choke coil, L, are as follows:

CORE

Cross section 2" x 2"

Long core piece 2" x 5.5”

Short core piece 2" x .95"”

Wt. 14 lbs.

Material 14 mil, or thinner silicon steel
Alr gap "

All butt joints

WINDING
No. 30 enamelled wire
Wt. 1 1lb. 6 oz.
4100 turns

B 18,000 lines to the sq. in. .
Permissible continuous overload, 10 per cent.—for
short time, 25 per cent.

It 1s by far the best practice to use an Amrad
S tube as a rectifier. Having no filament, it
cannot burn out, and the wiring is very simple.
The ordinary porcelain incandescent lamp
receptacle is used as the socket. Under special
conditions it may be necessary to use another
type of rectifier. In such a case, a 20 watt
kenetron, type UV-216, may be used. The
filament winding on the transformer should
be of the value of 7.35 volts. The number of
turns must be determined experimentally,

The cheapest method
1s to use a carbon rod with movable wire loops
for connection. The fan who would like to try
such a method should write Joseph Dixon &
Co., the graphite manufacturers located in
Jersey City, for information.

When buying these parts do not go to a
“gyp”’ radio shop. They are never carried there.
A shop run by an amateur, or an old firm which
has handled radio apparatus for some time
will carry them in stock, or can get them very
promptly. So, if you are told by the proprie-
tor of a radio store, as | was told by one, that
he never heard of such apparatus before, set
him down as one who is a salesman, not a radio
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FIG. 3

The circuit for connecting the rectifying arrangement

using the S tube. The choke coil L can be made by the

constructor with the facilities according to specifications
in the accompanying article

man, and patronize more reliable stores there-
after.

Having gathered the parts, hook them up as
shown in the diagram. Unlike most radio
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FIG. 4

I he circuit of Fig. 3 altered for the kenetron tube as recti-
fier. The values of the parts remain substantially the
same. Note the'extreme simplicity of both arrangements

hookups, this 1s simple. Be sure to fasten the
350 and 500 volt wires firmly. One suggested
design is shown. The only necessary thing is
to keep the transformer and choke coils at
richt angles. No other special precautions
need be observed.

T'his outfit is as near fool-proof as anything
made by human hands can be. If the outfit
fails to operate, look first for poor connections
to the coils. If this produce no result, test
for open circuits. Next, test the resistances

Radio Broadcast

for “opens’ or short circuits. As a last resort,
replace the S tube by another, to see if the first
is defective. For the first hour or so of opera-
tion of the condensers they will have to “form.”
and as a result both condensers and transformer
will probably run hot. After that period,
however, they will cool off, and stay formed
indefinitely.

In conclusion, 1 should like to emphasize
the versatility of this plate supply outfit. It
will supply any voitage up to 350, and any
reasonable current. This means that the
number of sets that a fan owns is limited by his
pocketbook, and the room available, not by how
long his B batteries will last. To the man who
has learned the code, and has a small transmit-
ter, | should say that this outfit, minus the
drop wire, will supply one or two five-watt
“bottles.” The C. W. produced will be so
pure that interference with the neighboring
receiving sets will be nil. So the man who
builds this apparatus will find that his time
was spent in the best possible way:.

HOW A CONNECTICUT RADIO SHOP COOPERATES WITH LOCAL RADIO AMATEURS

The Lyford Company, Torrington, Connecticut, owners of this shop,
recently conducted a prize contest for the best home made receivers



Radio—A New Field for Investment

An Analvsis of the Industry and Three Companies Whose Shares Are in the Public Eve
By JOHN MORROW

HE radio industrv in the United

States 1s still voung enough, still so

exuberant as to make a few statistics

of its growth interesting rather than

wearisome. According to Vice Pres-
ident Sarnoff of the Radio Corporation, the
public will be spending S$3500,000,0co0 a year
on radio within a few vears. 1t is estimated
that S150,000,000 was so spent in 1923.

Just a few vears ago it was predicted that
the growth of the wireless industry would be
slow, because it was thought then that progress
depended upon the development of wireless for
commercial messages, mainly transoceanic.
Then came broadcasting, and with it the revo-
lutionizing of the industry. At the present
time there are about 600 broadcasting stations
in the United States, of which about 10 per
cent. are important. The number of radio sets
1s estimated at 2,500,000, which means a dailyv
radio audience of perhaps 10,000,000 persons.

Within five vears it is estimated that these
audiences will increase fivefold. At first it
was predicted that radio was going to be a
craze—that it would soon die out, amount to
little. Now the same prophets realize that
the industry is more or less a serious competitor
of the phonograph business and the moving
pictures. Naturally in a new industryv where
there is so much experimentation to be done;
where fresh discoveries are made almost by the
minute, there is bound to be constant change
and what may be regarded as instability; but
it 1s the instability of growing pains.

From a corporate standpoint there are not
many soundlyv established companies that de-
pend for all their revenues upon the radio.
The big manufacturers of electrical equipment
were quick to see the possibilities in the manu-
facture of wireless sets and parts and became
interested in what is now the Radio Corpora-
tion of America, and recognized as the leading
company of its kind. Two other smaller cor-
porations which recently have come into
prominence, and which are attracting quite a
little speculative attention, are the Hazeltine
Corporation and Dubilier Condenser. These

companies are purelv manufacturing concerns,
are new, but progressing along proper lines.
In a pioneer industry it is, of course, not possi-
ble to have an opinion on stocks representing
that industry backed up by a mass of statistical
and historical data, but the radio business has
grown so fast that public participation in those
radio stocks which are upon the open market is
increasing to substantial proportions, mainly
because of the known facts of the develop-
ments in the industry as a whole. Therefore,
an attempt to line up and to individualize the
best known companies appears of pertinert
interest.

RADIO CORPORATION OF AMERICA

HEN the Radio Corporation of America
was incorporated in October, 1919, prac-
tically all of the assets of the Marconi Wireless
Telegraph Companv of America were pur-
chased, and the latter companyv dissolved.
At that time, while the War had given a great
impetus to wireless communications, operations
were confined to interchange of messages
largelyv between ships and shore, and even the
interchange of commercial messages was small.
As late as 1921, the gross income of the Radio
Corporationwas fivemilliondollars. In1923,the
gross income was more than twentyv-six million
dollars, and of this total more than twentv-two
millions came from the sales of radio apparatus.
[t is obvious that the whole nature of the busi-
ness of the Radio Corporation has been revolu-
tionized in the last three vears. The companyv
operates nine international radio communica-
tion circuits with the leading European coun-
tries, and with Japan. The rates of trans-
atlantic commercial messages are on even terms
with cable rates, but on the Pacific Coast the
wireless rates are somewhat lower than those of
the cables. It is expected that China will soon
be added to the list of international communi-
cation circuits.

Another branch of the business is radio ser-
vice between ships and shore and the sale and
rental of radio equipment for use on ships of
American registry. However, to show what a
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small proportion of the total revenue is de-
rived from this department, may be cited the
fact that the gross total for 1923 was less than
one million dollars.

Early in 1924, the Radio Corporation put a
complete new line of receiving sets on the mar-
ket with prices ranging from $30 to $425. With-
out going into technicalities, it may be said that
the prime object of the apparatus is to elimin-
ate the increasing amount of interference in the

preferred stock of par value of $5, and nearly six
million shares of common stock having no par.
At no time has there been a funded debt.
Early in May of this year, stockholders ap-
proved a recapitalization -plan. By this plan
the preferred stock will have a par value of
fifty dollars, and will be exchangeable on the
basis of ten old shares for one new and the old
common stock will be exchanged on the basis of
five shares for one share of the new “A”

ether and to simplify
operation so that the
novice can enjoy
broadcasting enter-
tainment, which 1s fast
becoming a feature in
American homes.
There is, of course,
considerable expense
incidental to the main-
tenance of the large
broadcasting stations
such as the Radio Cor-
poration operates, but
the companyfeels that
these activities are jus-
tified because they are
really essential to the
development of sales
of radio apparatus.
‘When the Radio
Corporation of Amer-

Is There Any Money In It?

When wireless first dawned on an unbeliev-
ing public back in the early years of the present
century, many were the stocks sold in many
companies which made claims which, in those
days, were to say the least extraordinary. And
many were those who fell by the financial way-
side. The public thought that the great claims
made for this marvellous new science were
going to come true and their dreams of untold
wealth would materialize. They didn’t. Then
came the skeptics who were sure no one could
make any money out of radio investments.
Very little stock was sold—generally speaking
—Dbetween 1912 and 1921. But when broad-
casting came into being, the story was differ-
ent. Mr. Morrow reviews the present invest-
ment situation quite ably, we think.. He does

not attempt to cover the field completely, .

but he analyzes the three concerns receiving
the chief present attention.—THE EpiTor

common. When this
change 1s complete it
is believed that appli-
cation will be made to
list both classes of
stock upon the New
York Stock Exchange.
The market to date
has been upon the New
York Curb.

At the time stock-
holders approved the
capitalization plan, J.
G. Harbord, President
of the company and
who incidentally was
a Major General with
the American Expedi-

.tionary Force 1in
“France during the

War, said the outlook
for 1924 was very en-

ica was organized, the

couraging. Business

General Electric was
prominent inthe organization and really was one
of the prime movers. A year ago, the General

Electric was the largest individual stockholder,.

holdingalmost two million shares of common and
six hundred and twenty thousand shares of pre-
ferred.. The Westinghouse Electric was the next
largest shareholder; followed by the American
Telephone & Telegraph and United Fruit Com-
panies. During 1923, it was understood that
both the General Electric and the United Fruit
sold some of their holdings, while the American
Telephone & Telegraph liquidated its entire
shares. A majority of the outstanding stock
is not held by the big electrical equipment
manufacturers, but naturally they exercise a
considerable influence.

CAPITALIZATION AND EARNINGS OF THE R. C. A.

HE capitalization of the Radio Corpora-
tion of America has been unwieldy. There
are outstanding almost four million shares of

| - “to-day is ahead of last
year with production still behind orders on the
books. There is as yet no basis for determin-
ing what is a profitable margin of operations,
that is, normal overhead. It may be mentioned
that the introduction of a complete new line of
radio apparatus at the beginning of this year
added considerably to expense, and also neces-
sitated the withdrawal of older sets from the
market. Itisexplained, however, that deprecia-
tion charges, figured in the income of 1923, ade-
quately took care of this contingency. '

There are only two classes.of Radio Corpora-
tion of America securities to consider; the 7.
per cent. preferred which will have a par value
of fifty dollars and which is cumulative from
January 1, 1924, and the common. It is now
expected that in July of this year dividends
upon the preferred, covering the period from
January first, will be paid. To pay-7 per cent.
upon the proposed amount of outstanding pre-
ferred stock, as it will be when the recapitaliza-
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tion is effected, will require approximately 1.4
million dollars. Net income in 1923, after all
proper charges, was about 3 millions, 6r more
than twice annual preferred requirements. As-
suming that dividends will be instituted within
the next. month or two, the preferred stock is
selling to yield almost 9 per cent. at the annual
rate of 7 per cent. To be conservative, the
stock is a promising semi-speculative commit-
ment, suitable for those who can afford the
risk. ] |

There is no apparent thought of a dividend
on the common stock at the present time, and
it is.frankly: speculative. . On the new basis
it 1s selling equivalent to less. than. 20, and at
that level has not altogether discounted the
establishment of the preferred in the dividend
ranks. The outlook for the stock primarily
depends upon the continued growth of the
radio industry,-but even with present volume it
is demonstratéed that the junior shares can
show an earned surplus, and the prospects seem
more than fair for larger volume and increased
stability.

HAZELTINE CORPORATION

ITH proper sponsorship it has already

been demonstrated that the public will
buy radio securities. The growth of the in-
dustry is enough to inspire the imagination
and to make pretty plain the fact that a big
field for profits is.rapidly being opened up.
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The Hazeltine Corporation has been in
existence but a few months, and in that period
revenues have grown from nothing. The Hazel-
tine Corporation is the sole exclusive owner of
the trade marks “Neutrodyne” and “Neutro-
don” and all the patents covering these de-
velopments. The corporation takes its name
from Professor L. A. Hazeltine of Stevens In-
stitute, who 1s the holder of the patents
which the corporation controls. There are no
other large assets, nc plants, no physical posses-
S10ns.

When the Hazeltine Corporation was formed,
the Independent Radio Manufacturers, Inc.,
was also organized. This association consists
of some thirteen radio equipment manufac-
turers, and these thirteen have exclusive rights
to manufacture and sell the Neutrodyne Re-
ceivers, Neutrodon Condenser and Neutro-
former coils and will pay royalty to the
Hazeltine Corporation, based on the percent-
age of the sales value of equipment.

Commercial production of Neutrodyne re-
ceivers began in the summer of 1923, and five
of the thirteen manufacturers were in sub-
stantial commercial production at the begin-
ning of the current year. Back in January, it
was estimated that the gross sales by the li-
censees manufacturing Neutrodyne apparatus
for the first quarter of 1924 would approximate
5.6 million dollars. It is reported that actual
sales for the first three months of 1924 exceeded

Illustrating Radio Corporation’s Growth

Year 1921

Sales Sales

Net
Income

AT 14.8

= 0.4 —
Maillions Millions Millions

—

Year 1022

Year 1023

Sales Net

Income

Net
Income

26.3
Millions

4.7
Millions

2.9
Millions

Amortization

Tax of Patents

Reserve

O |

Amortization
of Patents

2.4
Millions

04
Millions

Tax
Reserve

Tax
Reserve

Amortization
of Patents

0.5
Millions

0.9
Millions

0.27
Millions

FROM 10921 TO 1023
The Radio Corporation of America has shown extraordinary growth. The table shows that the increase in sales has been

accompanied by a proportionate increase in net income.

Brokers are of the opinion that the future listing on the New

York Stock Exchange of both preferred and common stocks will do much toward broadening investment interest in the
radio industry
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The Position of the Hazeltine Corporation

The impounding of the royalty
money, pending the outcome of the
suit, may upset to some extent esti-

— Year 1924 —

mates of Hazeltine’s earnings, but
it does not appear as if the litigation

YRRTIPY Estimated Recent Earned on . . .
S e Earnings Quotation Market Price 1S baSIF ELR EDNL/ R thr.eatens the
B Per Share | operations of the Hazeltine Corpo-
175,000 ration in the use of the Neutrodyne
Shares $3 16 18.7% y
patents.

THE HAZELTINE RADIO CORPORATION

Controls the manufacture and sale of the neutrodyne receiver.
stock has received considerable attention from the radio investor

the estimate by 2 million dollars. This rather
startling growth may be better emphasized
by comparing the sales of the first three months
of this year with the sales for the quarter ended
September 30, 1923, when the total was less
than 500 thousand dollars. Furthermore, sales
for the first quarter of 1924 do not represent
the activities of the entire thirteen licensees,
as not all of them were in production. No
estimates are available to show the actual earn-
ings of the Hazeltine Corporation from the
royalties received, but it has been estimated
that for the current year the corporation ought
to earn at least $3 a share upon the 175 thou-
sand shares of capital stock outstanding.

LITIGATION

\/l\(frH ERE there are patents, particularly

patents in a new and unstabilized in-
dustry, there are likely to be law suits, litiga-
ticn, and already Hazeltine Corporation is at
odds with a well known radio manufacturing
company—the Freed-Eisemann Radio Corpo-
ration. Early in April, Hazeltine brought in-
junction proceedings against Freed-Eisemann
to prevent that company from continuing to
manufacture certain radio appliances. The
trial of the action will probably occur fairly
soon, and in the meantime by direction of
the court, the Hazeltine Corporation must
turn over to the court all monies received from
Freed-Eisemann to be held pending the out-
come of the trial.

Freed-Eisemann is alleged to have refused to
pay royalties for the use of the Neutrodyne
patents. The value of the Neutrodyne patents
is not a question, but the case seems to revolve
around the point as to whether the Freed-
Eisemann people should pay royalties on a
complete receiver or only on patented parts.

EARNINGS POSSIBILITIES

AZELTINE CORPORATION

has outstanding 175 thousand
shares of stock, of which 140 thou-
sand shares were offered for public
subscription at 10 dollars a share. The is-
sue was oversubscribed. The offering houses
are well known members of the New York
Stock Exchange, and in view of all the cir-
cumstances the new company was considered
to have conservative and well based sponsor-
ship.

When the corporation was formed it had no
funded debt, notes, bank loans or other usual
and ordinary corporation liabilities.  Obvi-
ously, it is impossible to present statistics to
prove that the shares of the Hazeltine Corpora-
tion are either one thing or the other, but it
can be shown that since the stock was sold
early in the current year, it has maintained a
price upon the New York Curb well above the
public subscription price of 10 dollars a share,
and the current market appears to be a natural
one.

[t 1s intersting to note that the radio shares
on the Curb have moved against the general
trend of speculative securities prices since the
first of the year. There is nothing said about
the possibility of a dividend upon Hazeltine
stock, but operating expenses will be nominal
and, under the circumstances, stockholders can
expect a larger proportion of per share earnings
than is usual with the ordinary manufacturing
company. In an industry which has moved as
fast as the radio industry it is impossible to
anticipate developments. It is possible that
someone might develop apparatus which would
supersede the. Neutrodyne receiver and limit
the market, but those who are interested in the

Their

. company believe it is very improbable that

there will be a radical development to offset
the Neutrodyne receiver in usefulness, simph-
city, and efficiency.

Obviously the shares of the Hazeltine Cor-
poration are speculative. There has been o
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attempt made to show that they are not. The
stock is up considerably from the offering
price, but it has no discounted entrance into
the dividend paying class, and it would seem
within the range of possibilities that later in
1924 a rate of, say, $2 might be established.

There is no promise on this point, but the
trend of earnings is pronounced enough to
invite the speculative assumption that at cur-
rent levels the shares have certain possibilities
as a purchase for those in a position to assume
speculative risks of this character.

DUBILIER CONDENSER & RADIO CORP.

UBILIER Condenser & Radio Corpora-
L J tion shares have been one of the “sensa-
tions,” to use a much abused word, on the
New York Curb since the first of the year.
They have risen from ten dollars a share to
thirty-fivedollars and, in spite of general market
conditions, are still near their top price.

The Dubilier Corporation, as it is constituted
to-day, has been in business about two years,
and according to all reports is"increasing net
earnings to a point where the common stock is
considered to be in line for dividends. - The
company owns twenty-three patents issued in
the United States, and has made applications
for additional patents.. The chief product
is the Dubilier mica condenser. This fixed

condenser ranges in size from.those
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Dubilier devotes its entire operations to the
manufacture of radio devices. It does not
make complete sets. To give an idea of the
price range of its products, it may be mentioned
in the twelve months ended April 30, 1923,
gross receipts were made up of radio parts
which sold from thirty-five cents to five dollars
each. In those twelve months, sales amounted
to 516 thousand dollars. In 1923, net sales
were 726 thousand, and it is currently reported
that since the first of January, 1924, sales have
been running at the rate of more thanone million
dollars a year.

The margin of profit seems to be most satis-
factory. A margin of 20 per cent. was indicated
in 1923, and in some months so far this year,
a margin of more than 30 per cent. is indicated.
[t 1s stated that the company devotes a sub-
stantial part of earnings to research and ex-
perimental work, but exact figures are not
available. In the year ended December 31,
1023, earnings were equal to about one dollar a
share on the outstanding common stock, which
was not remarkable, and which did not indicate
anything except to those who were especially
close to the company’s affairs. '

As a matter of fact, practically all the out-
side interest in Dubilier has been created during
the last four months. If current estimates of
monthly earnings are correct, earnings on the

a little larger than a postage stamp
to condensers more than six feet
high. '

Illustrating Pertinent Things About Dubilier’s

Earnings and Stock

The Dubilier condenser was per-
fected during the World War by
William Dubilier, an° American en-
gineer. The Dubilier condenserrevo-

Year 1923

Net Profits

Year 19024

Net Profits

Estimated Per Share

lutionized condensers from the ones
used prior to 1915, but it did not
come into wide. use. until the ama-

$168,000

Per Share Estimated

$640,000 | i l

$1.02

teur radio craze developed.

GROWTH OF EARNINGS

UBILIER has its own factory
located in New York City,
and early this year output of con-
densers is said to have been twenty-
five thousand a day. The manu-
facturers of Neutrodyne receiving

Price Range of Dubilier Common Stock

1923 Low

353

1924 High
'

~
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sets are large users of the Dubilier
condenser, and the development of
the “neutrodyne” sets has been a
big earning asset to the Dubilier.
Company.

THE DUBILIER CONDENSER AND RADIO CORPORATION

Is another large radio concern whose stock interests the investor in the
radio market.

Like all radio stocks, it has been in the field only a very
short time



373

common stock must be running along at an
annual rate of about five dollars a share. The
per share figures themselves are not as im-
pressive as the fact that the company showed a
net profit of less than 100 thousand dollars for
the year ended April 30, 1923, but may show a
net profit of three quarters of a million dollars
this year.

Recently it has been reported that Dubilier
will put on the market a new patent radio de-
vice which will add substantially to earnings.
It is well to remember, however, that when a
stock enjoys a rise like that enjoyed by Dubilier
common, and when earnings apparently are
making such remarkable strides, there are
likely to be all sorts of reports about expansion.
A growth in business, as demonstrated by the
success of known production, is enough ground
for recognizing the possibilities which the stock
possesses. This does not mean that the com-
pany may not introduce any new radio devices
to a waiting market; it is stated to show that it
1s not necessary to look for some mysterious
revolutionary product to explain the appeal
which Dubilier stock has made, assuming that
the estimates of earnings are to be taken at face
value.

Dubilier has eight per cent. cumulative pre-
ferred stock of 390 thousand dollars preceding
the common. Dividends have been paid upon
the preferred for a year and a half, but the total
requirements on the senior issue are only 31.2
thousand dollars, and as earnings are running
at present, constitute a relatively small charge
ahead of the common. Incidentally, the big
increase in net revenues has greatly strength-
ened the position of the preferred stock and
brought it much nearer to an investment stand-
ing.

Dubilier is purely an earnings proposition,
success largely depending upon the work of the
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engineering force to keep abreast of new de-
velopments in the industry. To date, the
management has proved its right to be con-
sidered entirely competent in a field which is-
highly technical. The market for its products
1s much broader than it was two years ago, and
judging by the increased interest in radio,
limits of distribution have by no means been
reached, or perhaps even apnroached. The
common stock, of course, has discounted the
change in earnings and is now apparently ap-
proaching the point where dividends may be
considered, possibly at the annual rate of three
dollars. On that theory the shares are a
speculative purchase on a good-sized reaction.
[t should be considered, in any case, however,
as nothing more than a speculation and should
not be bought except by those who can afford
speculative risks.

In conclusion, it is pertinent to point out
that all the securities representing the radio
industry are still in the speculative class,
which is to be expected in view of the recent
origin of the industry. For that reason, it is
considered inadvisable for any one to purchase
these securities, regardless of their outlook,
unless the speculative nature of these issues is
clearly recognized.

While it 1s true that great profits have been
made by investment in securities in their early
stages, it is also true that there have been great
losses.

The radio stocks, herein analyzed, undoubt-
edly represent the best of their class. Nev-
ertheless, their speculative nature militates
against their being given our whole-hearted
endorsement. Our purpose has been merely to
outline the position of the industry and securi-
ties. It is consequently for those who are in a
position to assume speculative risks to say
whether they should make the commitments.

“Radio—A New Field for Investment”
1s reprinted from a laie number of the
Magazine of Wall Street, through the
courtesy of that publication.




Radio Broadcast’s Knock-Out

Four-Tube Recelver
By JOHN B. BRENNAN

LAST year Walter Van B. Roberts did a considerable amount of independent investigating
with various circuits and about the first of this year, evolved the arrangement which
has gained unusual popularity as the Roberts circuit. That circuit, as most everyone now
seems to know, if we are to judge by the tenor of the enthusiastic correspondence piling into
the office daily, is sensitive, selective, uses a minimum of tubes for a long range receiver, and
does not radiate. The extraordinary efficiency of this set is caused by its use of reflexing,
regeneration, and proper tube-neutralization. Mr. Roberts described his set in this maga-
zine for April and May. Two construction articles appeared on the receiver, one by Zeh
Bouck telling how the circuit might be used for very short-wave reception, and the other

we have ever seen.— THE EDITOR.

by J. E. Roberts describing a layout with three tubes in our August number.
described here 1s without doubt the best, for the constructor who is looking for results, that

The receiver

DEVELOPING his two-tube re-

flex circuit, Mr. Walter Van B.

Roberts has contributed to radio a

receiver of inestimable value and

importance. The claims for this

receiver made by Mr. Roberts have been fully

borne out by the many reports from those who

have lostno timein building it, as well as by the

further research work conducted by Rabio
BRroADcAST’s laboratory.

Combining the advantageous features of
radio- and audio-frequency amplification
through reflexing, regeneration, and neutraliza-
tion, this circuit is particularly desirable since
it does not radiate.

However, an attempt is not made here to
repeat the theory of the operation of this cir-
cuit as given by Mr. Roberts (Rapio Broabp-
casT, April and May, 1924), but to supply the
radio fan with the data sufficient to enable him
to construct this receiver with the addition of
an efficient push-pull amplifier.

The ordinary amplifier unit will not consis-
tently operate efficiently with this receiver un-
less special corrective features are incorporated
to control the resultant distortion, howling, or
overloading.

The push-pull amplifier unit has been found
to supply the desired stability, faithfully am-
plifying over the average audio-frequency range
without distortion.

When a signal is applied to the grids of the
tubes (Fig. 1) by the inductive relation

of the primary to the secondary, one grid be-
comes positive while the other is negative.
Naturally an alternate push and pull action of
the currents flowing between the plates of the
tubes through the primary winding of the out-
put transformer takes place. When the cur-
rent is increasing in one section of the windings
and decreasing in the other it would be ex-
pected that the resultant current in the
secondary would be small. But the natural
polarities of the two sections oppose each
other, for the B battery current flows through
the end leads of the coils out through the center
tap. This causes the two currents induced in
the secondary to add up, and the maximum
current is delivered to the loud speaker as al-
ternating current.

In the ordinary type of amplifier the current
in the plate circuit is pulsating ‘“direct cur-
rent’”” with the loud speaker winding in series.
When a heavy current is passed through this
circuit the diaphragm does not readily respond
to the minute changes of current intensity.

By inductively coupling a secondary to the
primary and removing the loud speaker con-
nections to the secondary terminals (as in the
push-pull unit), the pulsating direct current is
transformed to a modulated alternating current.

In the push-pull amplifier, we have a primary
delivering energv to two tubes through a split
secondary, a C battery to supply the proper
negative bias to the grids, a split primary de-
livering the sum of the output of the two tubes
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FIG. 1

A standard push-pull amplifier circuit. Usually this unit is
used as a second stage but with the Roberts circuit the first
audio stage is reflexed and its output passed into the circuit
shown here. Exceptional volume and tone quality result

in pulsating direct current, and the secondary
delivering alternating current to the loud-
speaker. Each one of these features helps in
its own way to prevent the possibilities of dis-
tortion and overloading.

The value of the C battery varies with the
value of the B battery used as the following
table shows:

B BATTERY—VOLTAGE— C BATTERY

80 3.0 to 4.5
I00 . . . . . . . . . 4.5 to 6.0
20 . . . . . . . . . 6.0 to 9.0
150 0.0 to 12.0

Radio Broadcast

[t follows, that if the ordinary type of ampli-
fier be added to the Roberts Two-Tube re-
ceiver, the resultant signal produced will be
greatly distorted unless special corrective
measures are incorporated in the general lay-
out. Due to the loud speaker volume produced
by the Two-Tube set these corrective controls
are frequently ineffective ‘because of the
subsequent excessive overloading of the extra
stage of amplification and the peculiarities of
various transformers.

Taking these obstacles into consideration it
was evident that some means of effectually
surmounting them would have to be provided.
After a series of elaborate tests the push-pull
type of amplifier proved entirely satisfactory.

Fig. 2 and the several photos show the
general appearance and layout of the Rabio
Broabcast Four-Tube receiver.

MATERIALS °

The parts used, with the approximate cost, are
listed as follows:

1 Panel 7 x 21 x % L $2.00
1 Base-board . . . . . . . . .’ .50
1 Set Turney Coils : : 8.00
2 Variable Condensers .0005 mfd. $2 50 ea. 5.00
3 Vernier Dials, $2.00ea. . . . . . 6.00
1 Switch Arm Ce e .25
7 Switch Points . . . . . . . . .10
2 Switch Stops . . . . . . . . .05
4 Sockets, $1.00 ea. ' : 4.00
1 Transformer (ratio approx1mately 5 1) 7.00
2 Push-Pull Transformers (set) . . . . 12.50
3 Rheostats, $1.00 ea. . . L 3.00
2 Jacks (Open and double c1rcu1t) 1.25
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This base layout shows the general placement, spacing, etc., of the units.

On account of the difference in size of the va-

rious manufactured parts that may be used, no dimensions are given, which allows the constructor to use his own judgment.
Room enough has been allowed for all types of apparatus designed for the functions necessary as units in this circuit
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The panel layout shows the mounting holes on the panel on a small scale, the actual location with dimensions

7 Binding Posts $.20 ea. 1.40 flush with the bakelite base. This is shown in
1 Neutralizing Condenser . S 1.50 Fig. 6. The dial control for this coil is dis-
| Grid Leak (3 to 7 megohms) . . . .60 carded and the separation between the NP and
L G?ld Condenser .00025 mfd. S a0 el .go S coils is maintained by the bolt and nut as
2 Micadons .o05 and .0025 mid. .40 ea ‘%% shown. The coupling between these coils is
2 C Batteries 43 volts $.40 ea. . .80 : :

: 2 varied to the correct value by means of this
—Miscellaneous  bus ere—spaghettl—-—scre\xs—— ! : . .
bolts—nuts— lugs, etc . . . . . > 0o Screw and 1s quite sharp in adjustment, effect-
ing the tone quality and quantity to a marked
Total ~ S57.15 degree.

The prices given here are high enough to
admit of the purchase of parts of good quality.

PREPARATION OF PARTS

[N PREPARING the various parts for as-
sembly, the tri-coil unit, and the neutralizing
condenser require alterations.

That part of the wooden section of the coil
mounting protruding at the left (looking at it
from the front) and containing the bearing for
the shaft of the NP coil control is sawed off

The neutralizing condenser must be taken
apart and the two lengths of bus wire replaced
with one continuous piece. Great care must
be exercised in performing this operation so as
not to break the glass insulating tubing. If,
however, the tubing is broken, a length of
spaghetti tubing will serve as a substitute.

Tighten all the bolts and nuts on the sockets
to insure a positive contact. This is done by

first removing the round knurled thumb-nut
and tightening the nut and bolt with screw
[n doing this be sure that

driver and pliers.

INSI1DE E I

LEA:’-<

Plates

§ s
\Rc& ’1 '1 R, \_Ro(ij .

!

o
~A +A +B +P +8
-B 45 a0 \20

FIG. 4

In this schematic circuit diagram the original Roberts circuit may easily be identified and the
push-pull amplifier is also strikingly evident. The left-hand jack forms the dividing line
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FIG. 5
Shows the actual wiring diagram of the receiver as applied to the base layout shown in

Fig. 2.

the contact blade of the socket does not move
out of place.

Lugs are placed at all connection points
wherever possible.

DRILLING THE PANEL

O PREPARE the panel for drilling, lay
out the various center points by direct
reference to Fig. 3. With a light hammer and
centerpunch mark these points and after

securing the panel substantially, drill all the
holes first with a No. 28 drill.” Once drilled,

NP §
|JI Iy

[ CoOUPLI\NG
Vd REGULATOR T

iligit

V777777777777 7777

Secltion
To Be

Removed

FIG. 6
The alterations of the 3-coil mounting are clearly indi-

cated. The manufacturer of this type of coil has since
produced a unit in which similar features have been per-
manently included. As may be seen by referring to Fig. 9

In wiring the set it is advisable to make frequent references to Figs. 4, 5 and 8

the holes may be enlarged to their proper size.
All the holes for mounting the parts on the
panel should be countersunk.

The screw holes around the edge of the panel
for fastening it to the cabinet are drilled with a

T%rie Cove®
v HitGF
I T
PANEL —: i
| s
:—" BACK
]
. ?____..._.__.__.J BOTTOM
Usoe NgoTTam Sve-BASE

BAsSE

FIG. 7

Although there are many cabinets of standard panel size
procurable, the builder may construct his own from the
details shown here

No. 18 drill and countersunk. A No. 28 drill
is used for the binding post, switch points,
coil mount, and rheostat holes. The latter
two are countersunk. All center holes such
as condenser shaft, rheostat and switch arm
holes are drilled with a %'’ drill. The jack
bushings take a 3" hole. The holes for the
condenser mountings obviously differ with the
type of condenser used, but for the Duplex
condensers a countersunk No. 28 hole is drilled.

GRAINING THE PANEL

VERY fine panel appearance is obtained
by adopting the commercial practice of
graining. Firmly fix the panel on a bench or
table and with a sheet of No. oo emery cloth
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FIG. ¢

Another view showing more compact placement and construction, where a standard panel
and cabinet have been used. A good job, well done, by the Radio Research Laboratories

wrapped around a block of wood, rub down the When all surface marks have been removed, a
panel, removing all the ‘“high lights.” The few drops of machine oil may be rubbed in by
direction of graining is parallel with the long the same graining process. A finely grained,
side rather than with the width of the panel. highly finished panel surface results.

?ﬂ'ﬁ" FR TS
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3

arvese

FIG. 8

A base of our test set photographed in Rapio BRoADCAST’s laboratory. In this receiver generous spacing of the parts
is the distinguishing feature. An arrangement of this kind is simple to wire, but it will not fit in a standard cabinet
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FIG.
The panel view of the set shown in Fig. 8. The vernier dials greatly facilitate sharp tuning

Countersink the headsof screws slightly under
the surface of the panel so that they will offer
no obstruction to the turning of dials or knobs.

ASSEMBLY

HE next operation is in assembling the
parts upon the panel. The switch points,
stops, and arm are first mounted so that there is

Fd P'"\C
{ \
/ \
_ / \\
= / \
= \
= 7 v
5 / ) X
Zn v
L/
=
DIAL SETTING
FIG. 11

Graphically explains the system and theory of
proper neutralization in the Roberts Circuit

no interference to the hand motion which might
be caused by the proximity of the other units.
Before mounting the remainder of the units,
attach the panel to the base. This supports
the panel in a rigid manner facilitating the

10

assembling of the condensers, tri-coil unit,
jacks, rheostats and binding posts in the order
named.

The base layout is shown in detail in Fig. 2.
It will be noticed that no dimeisions are given.
This allows the use of other types of apparatus
with the same layout scheme. Round head
wood screws, 1, No. 5 are used to fasten the
parts to the base. Where the base of the
sockets is thicker than %, longer screws are
necessary for this purpose.

In a receiver of this type, the electromagnetic
and electrostatic fields set up by the several
units unquestionably have their effects on the
successful operation of the receiver. Whether
this is detrimental or not depends largely upon
the crowding or generous spacing of the
various parts. Naturally there is a safe
medium at which both crowding on one hand
and the possibility of extra long leads on the
other are reduced to a minimum. Fig. 4
shows such a layout with the actual wiring
circuit. Both variable condensers Ci and
Cz are of .0005 mfd., while the fixed condensers
Cs and C6 are of .005 and .0025 mfd. respec-
tively. The grid leak condenser C4 1s .00025
mfd. For the grid leak, several values are
recommended ranging from 3 to 7 megohms.
C3 is the neutralizing capacity. The induc-
tances are of the standard Roberts design and
are of the manufactured type. Dimensions
for the home-made coils have appeared in the
April and May issues of RADIO BROADCAST.
The filament circuit of the first tube is con-
trolled by a 20 ohm rheostat as is the detector.

" The two push-pull amplifier tubes have their

filaments in parallel with a 15 ohm rheostat in
series with the supply.
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ready to operate, the following pro-
ceedure of tuning is followed. Turn
the tubes on to normal brilliancy
and listen-in on the first jack. Turn
up the tickler control so that the
coupling between the secondary
and the tickler is quite close. Now,
set the tap switch on the middle

FIG. 12
A rear view of another Roberts experimental model

The photograph Fig. 8 shows the first labora-
tory model built and strongly indicates the
generous spacing of the elements. The photo-
graph Fig. 9 is a revised layout showing the
more compact construction.

In following the panel template of Fig. 3
it will be noted that the position of the jacks
is slightly altered so that the socket may be
brought nearer to the panel.

WIRING THE SET

HE actual wiring of the receiver is shown

in Fig. 5. The schematic circuit is shown
in Fig. 4. Together with the base photos these
wiring layouts clearly indicate the attempt to
keep the wires short, parallel to the length
and width of the base, and to make all turns at
right angles to each other. The observance
of these few rules add to the workmanlike
appearance of the finished job. Soldered con-
nections were made to the lugs attached to the
various parts. Half and half strip solder and a
solution of resin mixed with Carbona or alcohol
to the desired liquid consistency, was used,
resulting in a clean, permanent connection.
The use of spaghetti insulating tubing is
optional excepting where there is danger of
short circuiting, then its use is absolutely
necessary.

OPERATING NOTES

E USED UV-201-A tubes throughout, but

any standard tube may be
substituted providing the necessary
changes in value of the filament
rheostats are made. The grid leak
resistance of the detector tube con-
trols to a large degree the volume
output of the receiver. The value
of this resistance will vary according
to the tube used, from about 2 to 7
megohms.
If all the batteries etc., have been
connected and the set is otherwise

A panel view of Fig. 12.

point and simultaneously rotate
the two condenser dials slowly.
Gradually the squeal of a station
will be tuned-in until it reaches its loudest
point. lLet thesé controls remain at this
setting and then slowly reduce the coupling
between the tickler and the secondary until
all the squeal vanishes and the music or
speech i1s clear. The quality and quantity
of the reception can be increased by clearing
up the tuning with a further adjustment of the
rheostats and the switch taps.

The operation of the push-pull amplifier is
entirely controlled by its filament rheostat.
[t is important to ohserve that a loud speaker
be used that is capable of handling the large
output volume without distorting the tone
quality. Signals from this receiver are so loud
that some loud-speakers can not carry them
when the set is turned on full. Undue oscilla-
tion or howling that seemingly cannot be con-
trolled by any of the tuning units may be
eliminated (providing the correct connections
to the coils have been made) by reversing the
leads to the primary of the audio-frequency
transformer used for reflexing. It is also neces-
sary to vary the detector B voltage to its proper
value, depending upon the individual tube used.

Fig. 12 shows how the tuning squeal would
appear if visualized. When the cylindrical
tubing on the neutralizing condenser has been
adjusted so that at a certain point on the dial
of the first condenser there is a comparatively
quiet spot a few parts of a degree either side
of this point, but gradually and equally in-

FIG. 13

A manufactured inductance switch, shown at
the left-top has replaced the ordinary switch arm and contact points
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FIG. 14
Another base view. Other parts and a different base and panel layout prove the wide flexibility of design

creasing then decreasing in a whistle as the
dial approaches and passes this point, it may be
assumed that the correct location of the tube
has been determined. But, if it so happens
that the squeal first increases gradually, then
quickly slumps down, then quickly increases
and quickly decreases, it is evident that the
proper balance has not been obtained. Try
sliding the tube in the opposite direction of its
original position for only a short distance and
repeat the variation of squeal intensity. In
Fig. 12, X shows the silent point extending
from B to C, while A-B indicates a gradual

increase 1n intensity and C-D indicates a
gradual decrease in squeal intensity. This
constitutes the proper squeal adjustment.

The tapped primary allows the use of practi-
cally any size of antenna. In the Rabpio
BroapcasT laboratory two hastily constructed
antennae were used, both not being more than
ten feet in height. One was 18 feet long, the
other about 150 feet long. No great difference
in volume or in sharpness of tuning was notice-
able in the use of either.

The use of vernier dials is a decided aid in
the tuning of distant stations.

FIG.

Adapting the circuit to tuning units of a more standard nature.

I5

A 180° coupler is rewound to

take the place of the spiderweb NP-S-T coils and the antenna inductance is wound on a cylin-

drical form mounted at right angles to the coupler.

No matter what type of apparatus is used,

it is well to make a permanent, complete layout of this character before doing any of the wiring



THE SPECIAL INSTRUMENT HOUSE AND ANTENNA

Used at way for sending their programs out on 107 meters for rebroadcasting. A special heavy mast is used to prevent
swinging and consequent changes in wavelength. The antenna itself is made of 3" hemp wound with many fine bare cop-
per wires

The Rebroadcasting Set at WGY

Behind the Scenes of the High Power 107 Meter Transmitter at the
Schenectady Station—The Novel Electrical Arrangements Which
Have to Be Made Where the Powerful Short Waves Are Produced

By W. J. PURCELL

Engineer in Charge, Station WGY, General Electric Company

NE of the most interesting con-
tributions to radio during the
present year has been the devel-
opment and successful operation
of the short wave transmitter.

By its use distant places heretofore only oc-
casionally reached on long wavelengths be-
come readily accessible with a fair degree of
reliability. Signals are transmitted so clearly
and with such volume that it is possible to pick
them up 3,000 miles away and successfully re-
broadcast them.

For several months past, wGy, the Schenec-
tady station of the General Electric Company,
has been experimenting with a short wave
transmitter, and on April 5, these experiments,
carried on in cooperation with the British
Broadcasting Company in England, reached a
climax. On that day, every station in England

relayed or rebroadcast the wcgy short wave
signals. One radiogram received from London
during the progress of the concert enthusias-
tically proclaimed it “all as clear as if played in
London.” The concert broadcast was held in
the Wanamaker auditorium in New York, and
consisted of organ, tenor solos, trumpet selec-
tions, and speech. The program was conveved
by line circuits to wjz in New York, from
which point, after amplification, it was con-
veyed over wire to the control room of WGy in
Schenectady. There it was twice broadcast,
once on a short wavelength of 107 meters, and
on 380 meters from the regular transmitting
equipment. The short wavelength signals,
inaudible on most receiving sets, crossed the
Atlantic and were picked up on a sensitive re-
ceiver by 2 Lo and were then fed by wire to all
the stations making up the British Broadcast-
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ing Company group.
Crystal set owners in
LLondon, Manchester,
and other English cit-
ies, and near-by Eng-
lish transmitting
stations, all reported
excellent reception of
the music played in
New York.

wGYy was informed
recently on excellent
authority that the Gil-
bert & Sullivan comic
opera “The Mikado”
produced in the Sche-
nectady studio and
broadcast on both 107
and 380 meters had
been heard in Johan-
nesburg, Africa, May
15. The short wave
signals were received.

Radio Broadcast

The Importance of Rebroadcasting

Many of the prophets among those radio men
who ought to know, say that broadcasting eveniu-
ally will mainly be done by super-power broad-
casting stations, located in leading cities of this
country, where excellent speakers, excellent
music, and the other bone and sinew of radio
programs are easily bad. The smaller local
stations will not be disposed by this scheme of
things, these forecasters say, for they will be able
to pick up the super programs and rebroadcast-
them. KDKA and WGY have been doing some
extensive and quite successful experimental work
with transmitters for rebroadcasting. Before
the finished commercial product must come the
experiments. This story by Mr. Purcell of the
special set at WGY should interest the host of
amateur operators and broadcast listeners who
have beard the surprisingly penetrating waves of
WGY on 107 meters. ““ Broadcasting Complete
Awmerican Programs to All England” 1n this
magagine for March, told of KDKA’s experi-
ments in rebroadcasting.—THE EDITOR.

ever, shows a much
higher field strength
and radiating efficien-
cy on the short wave
adjustment than when

"~ a smaller antenna and

a higher antenna cur-
rent are employed.

In order to secure
maximum radiation,
the transmitter is lo-
cated on level ground,
a mile from the nearest
building. The instru-
ment house 1s located
near a bend 1In the
river and the conduc-
tivity of the soil in
that vicinity is there-
fore comparatively
great.

The oscillating sys-
tem 1s of the conven-

This constitutes a new

tional coupled-type in

distance record for
WGY as Johannesburg is 8,034 miles from Sche-
nectady.

NEW RADIO WRINKLES AT WGY

HILE the design of a short wave trans-
mitter is similar to that of any broad-
casting set, the enormously high frequency in-
volved—2,803 kilocycles—requires the use of
some unusual and novel apparatus. As shown
in the accompanying picture, the antenna used
is of the fan type, but it differs in some respects
from the conventional antenna. In order to
decrease resistance losses, its conductors are
made of three-eighths inch hemp, over which is
braided many fine strands of bare copper wire.
The two wooden poles supporting the antenna
are much larger than necessary to support struc-
ture of this size, but theyare essential to prevent
the antenna from swinging. A swingingantenna
would cause unfortunate frequency changes.
The building sheltering the transmitter proper
i1s located slightly to one side, allowing the
counterpoise to come directly underneath the
center of the antenna, greatly increasing the
radiating efficiency of the system. The an-
tenna is eighty feet high and sixty feet in width
at the top portion of the fan. Its fundamental
wavelength is 160 meters. When the antenna
1s operated below the fundamental period, its
current seems very low. Measurement, how-

which the frequency is
controlled by a tuned circuit rather than by the
antenna circuit. This method greatly de-
creases the possibility of frequency change due
to the swinging of the antenna in the wind.
The primary coil consists of one and a half
turns of copper ribbon two inches wide and
this 1s tuned by an air condenser made of
aluminum plates three feet square. In solving
the problem of a spacer for these plates that
would not break down it was decided to use
very thin hard rubber strips. The power
tubes are water cooled and are connected to a
pump to a large radiator which insures an un-
interrupted supply of water. Coupling to the
antenna is secured through a single turn of
copper ribbon clearly shown in the photographs.
Because the wavelength used isextremely low,
we have had some odd electrical effects in the
operating room. When a transmitter is built,
the usual practice is to connect all metallic
objects, such as iron frame work, transformer
cases, and motor generator frames together
with copper ribbon. This procedure, we dis-
covered, could not be followed in our short
wave transmitter because, while the inductance
of a conductor only a few feet long is very small,
it is great enough to allow a considerable vol-
tage to be built up across it at this frequency.
Because of the intense field about the
transmitter it i1s necessary to be very cau-
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WGY AND WGY 11

Seen from an airplane.

The retouched photograph shows the towers of the main station a-top one of the buildings at the

Schenectady works of the General Electric Company. Both transmitters, the 107 meter one and the 380 meter one, are
connected to the control room and studio which serves for both

tious while the set is in operation. Two men
standing on insulated stools, each holding
a metal rod 1n his hand, can draw an arc six
inches long between the rods. No shock is felt
because current of this nature travels through
the skin rather than through the body. How-
ever, if the bare hands were used instead of the
metal rods, a severe burn would be the result.
Arcs will jump from the stove to the shovel
when adding coal, and care is necessary to pre-
vent the body from coming in contact with
any metallic objects. 1t is possible to light an
ordinary sixty watt electric lamp to full
brilliancy by holding the glass bulb in the hand.
Metal pencils, watches and like articles cannot
be carried on the person because of the small
sparks which jump to them. Shoes with metal
nails cannot be worn because of the sting one
feels when he steps on the nails in the wooden
floor.

The modulator tube is water-cooled and it is
connected to the same cooling system as the
oscillator. The speech power amplifier is a
250 watt radiotron, and, because of the intense
field from the oscillator and its associated

apparatus, it is shielded by a copper box to
prevent regeneration and the resulting loss in
quality. All wires connected to the amplifier
are shielded, and the lines to the studio and
control room are covered with lead and are
buried to prevent the radio signal from getting
back into the input circuit.

The plate power supply to the water-cooled
tubes is a three phase full wave rectifier capable
of supplying thirty kilowatts at fifteen thous-
and volts. Filaments are lighted by special
direct current machines to eliminate the ripple
which resultsfrom the use of alternating current
on tubes employing a high filament current.

The results obtained from a series of tests
conducted with the codperation of the British
Broadcasting Company from January to April
5 have been extremely gratifving. The signals
have been heard consistently in Los Angeles
with loud speaker strength using only two tubes,
and this at times when daylight covered the
western half of the country. Tests have shown
that the signals are remarkably free from fading
which 1s very common on the longer waves.

At the annual dinner of the Massachusetts
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Institute of Technology
alumni, in New York, way,
connected to New York by a
special circuit, broadcast the
music and speeches on 380
meters wavelength and on
107 meters. The signalson
107 meters were so strong
and clear that Pittsburgh
picked them up and sent
them to Hastings, Ne-
braska, which again re-
broadcast. Finally kGo, the
General Electric Company
at QOakland, caught the
three-times-relayed signals
on delicate receiving ap-
paratus and again put the
dinner program into the air.
The only wire used was that
between wGy and wjz In
New York.

Radio Broadcast

THE SHORT WAVE OSCILLATOR UNIT

Showing the special aluminum plate air condenser, at the left. Many difficult radio
engineering problems were involved in getting this transmitter to work perfectly

107 METER TRANSMITTER

With the short wave oscillator and modulator unit. The two water cooled tubes
are in the foreground. One tube is used as an oscillator and the other as modulator
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For and Against the Woman Radio Speaker

ETWEEN receiving expressions of
opinion from six men associated
with broadcasting stations, and
hearing by radio nearly all of the
speakers at the Republican and

Democratic national conventions, quite a bit
of light has been thrown on the question dis-
cussed in this department last month relative
to whether or not a woman’s speaking voice is
always displeasing over the microphone. The
discussion started from the statement of a
writer in RaD1o BrRoaDcAsT that his experience
in the phonograph business, and the experi-
ence of many others in this business, had proved
conclusively that the public finds a woman’s
speaking voice displeasing unless she can be
seen as she speaks. Therefore, women should
never be allowed to talk over the microphone
either as announcers or lecturers.

Mr. Martin P. Rice, manager of broadcast-
ing station wGy at Schenectady, disposes of
this moot question briefly and with emphasis.
Here is what he has to say:

“It would be about as logical arbitrarily to
condemn all women’s voices for radio broad-
casting as it would be to ascribe all the known
virtues to women and all the vices to men. Wo-
men, as a class, have not had opportunities to
adapt their voices to varying audiences and
auditoriums. An insistent high-pitched voice
may readily develop unpleasant characteris-
tics, but this is just as true when the speaker
appears in person as when she addresses a
large audience by radio. Women have decided
to take a part in public life as well as in domes-

tic life, and they will master the technic of
radio if they have not already done so.”

That scores one for the women.

Then along comes Mr. W. W. Rogers, of the
publicity department of the Westinghouse
Electric and Manufacturing Company at East
Pittsburgh, and associated with station KDKA
since the day it sent out the first program ever
broadcast.

“Women as radio entertainers were pioneers
at KDKA,”" he tells us. “They have had a defi-
nite place on the radio schedule since, and I
cannot remember one radio program presented
by kDkKA which did not have at least one
woman participating. As [ remember, the
worst lecturer and the best singer [ ever heard
by radio were women.

A Woman is Rarely a Success

UT a woman speaker,” goes on Mr.
Rogers, “is rarely a success, and if |
were a broadcast manager, which [ am
not, | would permit few women lecturers to ap-
pear. The reason is that their voices do not
carry the appeal, and so, whatever the effect
desired, it 1s lost on the radio audience. One
of the chief reasons for this is that few women
have voices with distinct personality. [t is my
opinion that women depend upon everything
else but the voice for their appeal. Their
voices are flat or they are shrill, and they are
usually pitched far too high to be modulated
correctly.
“ Another reason is that women on the radio

somehow don’t seem able to become familiar
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“with their audiences, to have that ‘clubby’ feel-
ing toward the listeners which is immediately
felt and enjoyed. Still another thing that is
lacking in most women before the microphone
is summed up in that trite old phrase, ‘sense of
humor.” [ didn’t believe this at one time, but
now—well, | think it’s true. We need quite a
bit of light and airy stuff, or humorous quirks
by radio. To sum the matter up, women who
are heard by radio seem unable to let them-
selves go. They are too self-contained to carry
a real friendly feeling out past the transmitting
station, through the ether, and into the homes
of the radio audiences.”

Passing from the opinion of one expert to
another we come to Mr. Corley W. Kirby, di-
rector of station wwj at Detroit. As do the
majority of the others, Mr. Kirby rather
brushes aside the premise that no woman
under any conditions whatsoever can be
acceptable to a radio audience when she is
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AS THEY WOULD HAVE LOOKED IN

They’re wearing what was the style back in 1860, and you know
Here, from left to right, are Raymond Griffin, baritone, Mabel King, contralto, Irma Carpenter,
They took part in the concert of old-time melodies given at

No, the girls are not wearing a new style of bloomers.
what they called ’em.
soprano, Roy Strayer, tenor, and Earl Mitchell, pianist.

Carnegie Lecture Hall, Pittsburgh, staged and broadcast by station KDKA.

Radio Broadcast

speaking. He states his position without equiv-
ocation.

“Women Are Not Fitted for Radio An-
nouncers’’

DG not believe that women are fitted for
radio announcers. They need body to
their voices, and this 1s the most important

thing, | think. [ grant though that some of
the women announcers have better sense than
some of the men announcers. | look at an
announcer in very much the same light that I
would consider the old show announcer. He
has something to tell the people, and what he
has to tell them they want to hear. His an-
nouncements should be short, business-like, and
to the point. ,
“When women announcers try to be congen-
ial in their announcements, they become
affected ; and when thev attempt to be business-
like they are stiff. There also seems to be an

N

-

T

It

N N \

%, sy, % i, P UGS TE LI S S 1o UG - g Y0l
ot s Z /
Vs 9 .. 1 4

—Trinity Court Studio

1860

This was the first of a series of costume re-

citals to be broadcast by this station and given before a public audience.



The Listeners’ Point of View

offensive nasal quality in their anncuncements.
Their voices are pitched too high. As for
women readers, they are as a rule simply terri-
ble. This applies both to those we have had
at our station and those | have heard from
scores of others.”

That is so clear that he who runs may read.
So we will pass on
to the next, Mr.
J. M. Barnett, di- w7
rector of station
WOR at Newark, )
which probably
features more 7
women speakers . 3
than any other .
station in the
country.

“To my mind
a woman'’s voice
on the radio is
not generally
considered unin-
teresting,” says
Mr. Barnett. “It
depends upon
the work that
she is doing and %
the way she does %
it. ltis the same
with a man’s
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voice. There are \

many male voices -

that are very un-
interesting. For %y .
certain types of 24,

radio work 1
consider that a
woman’s voice is
very essential; but
for announcing,
a well modulated
male voice is the
most pleasing to listen to. 1 have absolutely
nothing against a woman’s announcing, but
really do believe that unless a woman has the
qualifications known as ‘showman’s instinct,’
it really does become monotonous. As a
general thing, a woman’s voice is considerably
higher pitched than a man’s voice and some-
times becomes distorted. This, of course, is
simply my personal opinion in the matter.”

This leads one to conclude that wor has
not been deluged with complaints against wo-
men speakers.
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EDWIN FRANKO GOLDMAN

Conductor and founder of the Goldman Band, whose summer /l
night concerts in Central Park, New York, have been a bi-weekly
feature of wjz and wjy programs
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Mr. Charles B. Popenoe, manager of stations
wjz and wjy, New York, disposes of the
subject with few words, confining his state-
ments wholly to the quality of transmission of a
woman’s voice. He says:

“We use, of course, just as every other
station, a great many women speakers on

various subjects,
butinno case does
‘ the female voice

2 transmit as well as

/ that of the man.

- As a general thing

CTR et % it does not carry
) | the volume of the
average male
voice. As far as
- women announc-
’ ers are con-
cerned, we have

~ never used them

\ with the excep-
tion of Miss
BerthaBrainard,

‘ who occasionally
broadcasts the-
atrical material
or announces a
2 play being broad-
cast directly from

N

the stage. In this
/ case she 1s used
7
L because she knows
/ a great deal about

the theater.”

Humor Has No
Place in Radio
Announcing

"SFOR Mr. M.
A. Rigg,

. manager
of station WGR at

Buffalo, announcing and voice are in most in-
stances, ‘““concerned chiefly with the individual
and not with sex.” He goes on to explain,
“Although we have a woman announcer at this
station, it is not my intention to feature a
woman in this capacity. There are many rea-
sons why, to my mind, it seems advisable to
use a man as announcer, especially during the

—Knight, New York

heavier part of the work.”

Mr. Rigg also has something to say about the
try-to-be funny announcer.
“Listeners-in will remember when it seemed



