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~Jne 27, 1925.

MEMORANDUM OF THE PROFOSED ORGANIZATION OF A
BROADCASTING COMPANY .

Form a broadcasting company to be known as the General
Broadcasting Compény.

The purpose of this Company will be to form a group of the
best established and suitably located stations throughout the United
States and Canada, for the purpose of organizing and improving general
broadcasting conditions; to improve quality and to maintain it on the
highest possible plane; to obtain the best in the way of programs ;

and to make available all national events and important performaces,

of Whatever character; and to make available the best talent obtainable,

both musical and dramstic, occurring or appearing in the principal
centers of this country.

It is the purpose also, while improving quality and programs,
to reduce the operating expense to all members of the Company .

It is proposed to develop this organizationAinto a nat: 1al,
and possibly an international, advertising medium which wil be extended
as much as possible with the hope of making the entire project self=-
supporting.

It is proposed tomake one or more of the troadcasting stations

IS

the group, primary stationse. These stations will Dbe provided

with long distance wire connections to such centers as LZoston, Hew York,

Jashinzton, Philadelphia, and Chicago, wiziv suitable pick~up net~werk
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in these cities for obtaining programs.

These primary stations will be egquipped to broadcast on
short or inaudibdle wave lengths, and will be super-~powered for this
transmission. Tﬁese primary stations may also have audible wave
transmission, but in this roll will occupy the status of the secondary
stations.

The oth . stations will be secondery stations, with power
equipment not in excess of watts, and will broadcast on
the lonzer, and audible, wave lengths. These stations will disiribute
the pri rams furnished from the primery stations, and will in addition
use the stations for such local métters of interest, as seems desirable.

FBach member station will pay a certain monthly fee to the

General Broadcasting Companys This fee is to be used in the maintenance

of all stations, and to defray other expenses of operation.

The Brozdcasting Company will maintain a suitable xecutive
force for genersl direction of the organization, to direct the general
operations for procuring the programs, and to see the advertising, the
fees for which will also be paid to the General Broadcasting Company.

The Cenerzl Broadcasting Company will support a certain
amount of research investigational work as will be necessary in the
undertaking,

development of the zeneral plan,and efficiency of the entire

and will zive the necessary help required to memker statlons in a

technical way.

me ‘unds accunulating to the Generzal 3roadcasting Jcmpany

S ~] %
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from various sources will, in addition to the purposes specified
above, be used for hiring such talent as is used fcr gener . distri~-
bution to the members, and as its income accrues in excess ofits

actual cost of operation, dividends are to be declared to the members,
]
after proper reserves are set up.
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experimental work of the Association, both as to itsg charzecter and

the location of factories where it shall be carried on. Any such
work carried on by any of the parties independently of the Trustees

shall be at that party's own expense.

September 8, 1925,
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December 18, 192?.

Memorandum of conference c¢? Primary Committee cn Broad-

casting, between

Mr, A. G. Davis, General Electric Company,

Mr, H. P; Tavis, Westinghouse Company, and

Mr, David Sarnoff, Radio Corporation,
regarding propcsed Broadcasting Service Company.

The proposed Company will be owned by the three companies
of the Radio Group in propertions to be agreed upon and each of
these companies will furnish capital in proportion to its holdings,

I+ will have the exclusive right to broadc;st for revenue
so far as that right can be given to it by the three companies and
by the Telephone Company.

t will meintain studiosand produce programs and will
leaseor purchase or otnerwise atquire such facilities or the use
of facilities that may frog t. 2 to time be necessary for dise
tributing progre 1 to a chain of stations on terms to be arranged
between the Broadcastiing Service Company and the stations.,

In principl , the staticons of the three companies are to
te members of the chain, but no station of the chain is te lose its
identity. The three companies are also to give to thne Broadcasting.
Service Company thne exclusive right under their patents and copye
rients to transmit signals to other broadcasting stations., It is
contemplated that the Telepnone Company shall not be in the business
o? furnishing programs as dintinguished Zrom-<ransmitting Dby wire
orograms of others.

The nrinciple is the maintenance cf iwo services:

1. A fational service Zurnisned Gty the 2rocadcasting
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2, A local service maintained by the associated

for broadcasting their own local programs.

terms and conditions as may seem proper to it,

of its scope and set=up,

Sub=~Committee

For the General Electric Company « Martin P, Rice
W.R.G. Baker

Frank Conrad

Ffor the Radio Corporation « DOr., Alfred N.

Among other things, the Sub=Committee will stucy

Service Company and made available to a chain of stations each under

proper contract relation with the Broadcasting Service Company,

stations

The contract between the Brcadcasting Service Company and
the local stations of the chain will protide in general that the local
stations will d evote certain specified times to the nationai programs.,

The charter of the Broadcasting Servicg Company will be
broad enough to enable ;t to own, lease or operate broadcasting

8tations, and alsc to make contracts with leccal stations upon such

The immediate necessity is to work out this ; an in coordina=-
tion with suggestions as contained in Mr, Bloom's memorandum of
November 18, 1925, in sufficient detail to enable us to present to
the RCA _sard at an early date a reasonal j accurate forecast of |

the balance sheet of such a company, together with a general forecast

For the above purpcse, the following sub=committee is appointed:

For the Westinghouse Uompany = J. C. McQuiston

Goldsmith

Charles B. Popenoce

the general

1
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set=up of the proposed Broadcasting Service Company and make
recommendations regarding its operation, its budget and its
relations with the local Stations, and also study all the ree
quirements of Qire and radio service, the economy of the proposed

wire rates, submittec by the Telephone Company, and the character

of the wire service,
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- The Permanency of Broadcasting

How A Scientific Novelty Developed In Eighteen
Months to a Necessary and Popular Service —
Present Limitations and the Line of Future Extension

T is always unsafe to assume the
role of a prophet, but the writer
presumed to take such a chance

more than a year ago when in a pub-
lished article he made the following
statements:

“The adaptability of the radiophone to
broadcasting reports, news, entertainments,
concerts, lectures, etc., creates a field par-
ticularly its own, and it is reasonably cer-
tain that the future will see many changes
in the present accepted methods of conduct-
ing such functions and entertainments. It
is quite possible that especially constructed
transmitting rooms will be provided for
such purposes, so that voices and music
will be broadcasted through unbounded
areas and listened to by invisible and widely
distributed audiences of vast numbers. The
same opportunities would thus exist for the
country dweller as for the city resident,
and inmates of hospitals and sanitariums,
and sick people and invalids in the home
would have opportunities for pleasures and
diversions now denied them. A transmit-
ting system of this character would have
the further great advantage of doing away
with the necessity of appearing in person
in public halls and auditoriums, the capaci-
ties of which at best are quite limited.

“The importance of reaching such tre-
mendous numbers of people, with practi-
cally no effort, offers great possibilities for
advertising and the distribution of news and
important facts, and in reality introduces a
‘universal speaking service. It is not un-
reasonable to predict that the time will
come when almost every home will in-
clude in its furnishing some sort of loud-
speaking radio receiving instrument, which
can be put into operation at will, permit-
ting the householder to be in more or less
constant touch with the outside world
through these broadcasting agencies.

“The field of radio application is practi-
cally unlimited in the important affairs of
the world, and this development will mark
one of the great steps in the progress and
evolution of mankind.”

What is the situation today? In a
period of wide-spread business de-
pression, and thus a most inauspicious
one for a new venture, radio is a topic
of as universal interest as the weather;
and the spell of radio broadcasting
especially is becoming world-wide.

It is probably a fact that no facil-

* ity or service has ever received such
instant response from the public or
has grown so fast in popularity, and
at a time when the public buying pow-
er was generally believed to be nil, a
market has been developed which is
limited only by the ability of manu-
facturers to supply apparatus.

Civilization progresses in direct ratio
to the advance in communication and
transportation facilities. and the public

By H. P. Davis

'7/////

\
\ N

\

ZZ

£

N o
R N
Al e il e
R R et RN
H. P. Davis, Vice-President of the Westing-
house Electric and Manufacturing Company

is quick to recognize and seize upon,
and make use of, any new develop-
ments in either of these services. In
a sense, radio broadcasting as a serv-
ice has opened a new field for public
communication, and what has been
more or less of a scientific novelty, or
possibly a visionary dream, has be-
come almost overnight an accom-
plished fact and a wide-spread and
necessary popular service.

It is fascinating in its mystery, and
this is undoubtedly one of the greatest
attractions in its first appeal to the
imagination. But it is destined to be
something more than a fascinating
novelty, for as the possibilities of radio
unfold we see before us a wonderful
and permanent public service compara-
ble with other modern facilities and
conveniences in its ability to make life
easier and better. Radio annihilates
distance, reducing it to nothing, since
the element of time scarcely enters into
the speed of the transmission and can
be entirely disregarded when it is pos-
sible to encircle the globe in a small
fraction of a second with a radio
wave.

We all realize that the interest of
the public is fickle and that the mys-
tery of this wonderful agency will
wear off as it ceases to be a novelty,
but even admitting that. the element
of permanency is present in radio
broadcasting. This is evidenced by
the thousands of letters that have been
received from the radio audiences, of
which the following are samples:

26

“I'm an old lady, almost blind,
75 vears old. My youngest grand-
son, an 18-year-old senior in high
school, installed one of your
radio sets for me last Monday,
March 20, and I have enjoyed
three fine concerts and two noon-
hour services at Trinity Church.
You are doing much good and
giving great pleasure to the many,
many ‘shut-ins’ like myself.”

“We are located up on the lone-
some mountains of Southeastern
Kentucky. We listened in on your
program last evening, and we cer-
tainly appreciate this very excel-
lent music. = We are about 200
miles from any large city, so you
will understand why this is such
a great treat to us and our min-
ers.”

“We enjoyed every bit of Tues-
day night’s program, but especial-
ly the talk given by the ‘Bird
Man.”  We. are country people
and you know we live very near
to nature, so his talk of the birds
was very interesting to us. We
are thankful to have lived to see
this possible and we are surely
indebted to you people who make
it so. - Being elderly people and
during the winter’s bad weather.
not often able to get out, it is a
very great thing for us to be able
to enjoy such things by radio.”

Half our population resides in the
country, and conditions similar to
those recited in these letters will pre-
vail. But consider also what it means
to the sick, the infirm and the aged.
even though they may be residents of
the cities. )

The broadcasting of church services
alone, which was initiated by KDKA,
the Westinghouse Electric and Manu-
facturing Company’s broadcasting
station at East Pittsburgh, Pennsyl-
vania, would in itself be sufficient to
make radio broadcasting permanent
and invaluable. This service met with
instant response, for it was at omnce
unique and compelling it its appeal to
people of all ages, classes and denomi-
nations. and is proving to be one of
the greatest publicity and beneficent
features ever presented; it is doing
more to enlarge the church’s sphere of
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inﬁuence than any medium heretofore
utilized.

As radio broadcasting is developed
today it has one feature not possessed
by any other service in existence, and
except for the comparatively small cost
of the initial installation. it is without
favor and without price. Ever}!rone
can occupy a “free reserved geat’ at
any and every radio broadcasting per-
formance. This is an important fact
not generally recognized, for whileone
large electrical manufacturing com-
pany initiated the service and several
companies are now maintaining broad-
casting stations, the only financial
support they receive for this costly
service is the possible profit from the
sale of receiving apparatus of their
manufacture; but there are hundreds
of other manufacturers and dealers
who are manufacturing and selling re-
ceiving apparatus also, who do not
support this service in any way what-
ever and who, because of this service,
reap large benefits without  exertion
or expense on their part.

It is doubtful if there is any way in
which this service can be made a di-
rect revenue producer for such com-
panies or institutions as foster it. Rec-
ognizing this fact, there must then be
developed sufficient indirect value to
those maintaining radio broadcasting
stations to make it profitable for them
to operate and develop this service.

To the uninitiated it probably seems
a simple matter to install a radio
transmitting outfit and to broadcast
music and speech and thus call the in-
stallation a  broadcasting  station.
KDKA has now been in operation

When w

radio g g J. Bryan speaks nowadays over the

Quarter-million people hear the great
Commoner
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The specially constructed studio at KDEKA station which realizes the prophecy of a
vear ago that such rooms would be provided for broadcasting stations

The transmitting at WJZ into

microphone
which great artists sing represents months of

and
ment

laboratory research operating  develop-

smee the early part of November,

1920, and as the ploneer in radio
broadeasting  service, has made  his-
tory in the develpment ot the radio
broadeasting art. It will be difficult
for anyvone now sitting at a receving
instrument to realize the amount of
development work and expense  that

hias been attached to bringing that sta-

ton to its present effectiveness, but I

am quite sure that if it were possible
to compare what was con=idered cood
broadeasiing a vear and a halfl ago,
and what 15 bemg transmuned today,
1t would at once be evident that a won-
derful improvement has been brought
about.

There are ~ull considerable limita-
tions 1 the abiiity of the available

d 10 ‘pardos-ar ‘pjos

paysiqn

1.

broadcasting apparatus to transmit talk
and music tones true to life, and ulti-
mate perfection of trueness is only at-
tained when the listener receives what:
is broadcasted in the natural reflec-
tion and without distortion.  Much
thought is being given and work done
to reach this perfection, and it is the
writer’s belief that very material steps.
of advance in this will be forthcoming
shortly.

Our apparatus and means for radio
broadcasting are today undeveloped,
and if greater perfection is to be at-
tained, confusion, with resultant pub-
lic disgust, must be prevented ; so pro-
tection of some kind is due those who
foster and develop this service.

Recognizing that inefficient and in-
terfering service will not be tolerated,.
the Government has already taken pre-
liminary steps to formulate regula-
tions with a view to materially im-
proving this situation, in the recent:
conference held in Washington under-
the auspices of the Department of’
Commerce. As the conditions of serv-
ice and the requirements of the public
become better appreciated, means will
be found to attain this end.

There are comparatively few avail- ¢

able wave lengths in the ether, and to.
encourage this very necessary devel-
opment these ether wave bands must
be allocated and administered with
much discrimination and care. Only
companies or institutions with compe-
tent research and operating staffs, and
financial means to back them, can pos-
sibly support this service in a proper
manner and accomplish rhis most de-
sirable perfecting of radio broadcast-
ing. In other words. radio broadcast-

———

(3p0D 's'N ‘L1 2ptL) WSukdos £q pajoajord aq Aew [ersajew siy) jey 910U asea)d “uoissiwad jnou

I

2q j0u Aew pue Ajuo asn [euosiad 10y st Adod siyy, "ydingsnig Jo ANSIAIUN ‘191U I1AIIS SIAIYDIY ) Ul [EUISHIO ue woly sa1do)




(7]
=]
-
(=]
=
>
)
t=4
o
s
=]
2
=
=]
o
wv
=
]
=4
(=}
g
T
&
4
>
[=9
Q
o
w)
E
=
[
=
=
£
(]
5
—
[
G
<
>
=
w
=
o
>
‘=
=}
o
o
2
=1
o
O
13
=2
U
v
wv
o
Z
<=
2
o
L
=
£
=
" =~
‘80
=
(=]
s
«
=1
£
'3
j=5
=]
O

1is material may be protected by copyright (Title 17, U.S. Code.)

sold, re-copied, or published‘\\'idmut permission. Please note that (!

mg is an infant mdustry and it must
have protection, and if this is properly
and .conservatively done we shall hold
the public support and shall look back
In a very short time in amazement at
what has been accomplished.

It is unfortunate, however, that this
imperiection of the sending apparatus
is not as fully realized as it should be,
with the result that many new broad-
casting stations are being planned
which must necessarily give only
mediocre results. Not only is the
ether going to be crowded, but crowd-
ed with discordant and disagreeable
performances.

I feel that this period is going to be
the test of the public’s approbation,
The growth of the public approval has
been too rapid to be healthy, as it out-
strips the growth of the development
of the art, and while the fascination of
broadcasting is the impelling force
now, the period of development of not
only the apparatus, but of the service
itself is going to require patience and
forbearance on the part of the public.

THE WIRELESS AGE

The same sitwation confronts this
service as has been encountered in all
other innovations or great steps of
progress, and that is the attitude of
those in allied established activities to
look upon the newcomer as a rival
which 15 to be regarded with suspicion
-and gauged in a competitive sense.

It is easy to see from what has been
said herein that there is little or no
revenue-producing opportunity in this
service, and that the value attached to
it is almost wholly one of advertising.
Until this is realized and appreciated
by those who must furnish the talent
for the program, however, more or
less difficulty will be experienced in
perfecting and broadening the pro-
gram service, and the attitude now be-
ing met on the part of a few lecturers,
artists, theatrical and concert manag-
ers who refuse their assistance for
fear of adversely affecting their box-
office receipts and of reducing their
earning capacity, must be converted to
an appreciation of it advertising
value — not as a destructive, but as a
constructive agent; for if advertising

May, 1922

In any way has been a benefit in help-
ing the growth of such undertakings,
the far greater advertising possibilities
in radio broadcasting must undoubte(-
ly bring greater returns for the
amount of energy expended than any
other agent vet available.

Undoubtedly, however, if this sery-
ice is to fulfill its mission, ways wil]
be devised to overcome this difficulty ; -
for in this case as in other cases of
unusual developments, it will eventu.
ally be found that, instead of being a
competitor, radio broadcasting be-
comes a source of development and
extension to the other arts. A service
which offers such possibilities must in
the future wield a tremendous influ-
ence, and overcome obstacles which
now beset its path. :

In broadcasting, radio has found its
greatest usefulness and its most im-
portant field of application, and it is
destined to become a basic public serv-
ice. The road is a rough one, how-
ever, as many of us who have been
intimately connected with its develop-
ment are realizing.

Radio and the Phonograph Dealer

Abstracts of an Editorial From
Showing How Radio Will

HE big new idea in the talking
machine field is Radio-Teleph-
ony. Like all big new ideas it is
fraught with blessings or — b]ow-ups.
When we contemplate the fact that in
a time when all other businesses were
moving with extreme slowness, or
were actually at a standstill, radio-
telephony sprouted up to a towering
height in just a few months, we must
admit that it has great force in it. But
on, the other hand, has it real strength
and staying power? Granted that it
has stability and a future, what does
it mean to the talking machine dealer,
and how should he connect himself
with it? How should he plan today?
In considering radio and its possi-
bilities, merchants should bear one thing
steadily in mind—that they are in the
phonograph business. The phono-
graph business is firmly established as
a part of the commercial structure of
this country. The recent census de-
partment report gives figures showing
that only the automobile business riv.
als the phonograph business in the
volume of sales — with two and a
quarter million machines made and
marketed in 1919 — and over two-
thirds that number produced last year,
admittedly an off year. Hence it be-
comes a question of the old and estah-
lished business brother holding out a

helping hand to the newly arrived child
of commerce,

The point of view
the dealer should
the possibilities o
can help his ph

should be that
interest himself in
f radio because it
onograph business, and,
viewed from the other side, because
he is the one merchant who is today
properly equipped in his store and his
business experience to distribute this
tyvpe of goods and more particularly the
type of goods that is being rapidly
developed, namely the cabinet installed
sets, particularly those combining
phonograph and radio equipment,

At present there seems no chance
for competition between broadcasted
radio music, and the fine reproduc-
tions of artists to be had on the rec-
ords. ‘A fraction of the family’s “lis-
tening time” may be absorbed by the
radio outfit, but in general what they
hear will stimulate a desire to own a
smooth and artistic reproduction of
the selection that they can put on their
phonograph and hear through without
interruption at any time they wish.
This is without prejudice to the fact
that radio contributes many individual
and interesting features of its own to
the home entertainment. Phonograph
dealers should take hold of radio both
for its present and for its future, go-
ing ahead conservativelv and making

“The Talking Machine Journal,”
Help the Phonograph Business

sure that they have allied themselves
with only standard and reliable lines,
Plunging in the ordering of goods is
not justified. The point is not s
much to get goods as to get the proper
kind. A few bad outfits will damage
the entire proposition in your neigh-
borhood. Radio is here to stay, and
the dealer who proceeds cautiously
with it, from the point of view of de-
veloping his phonograph business, will
make more and better sales than the
one who rushes in without proper
consideration of the pitfalls as well as
the profits.

Scene: Movie house in Kokomo.

Time: Nineteen twenty something.

Idea: Movie houses have installed
radio. Three thousand get their mu-
sic from Chicago orchestra,

We see the villain approaching the
country lassie. Evil is written a
over his face. The girl is frightened.
He grabs her. They struggle furious-
Iy. Just as the fight is at its height,
something slips in the music synchro-
nizer and there bursts i

nappropriately
forth from the radio receiver:

“Dapper Dan, der Pullman Porter
man,
On a train that ran through Dixie.”
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Putting Radio Instruments Into Production
By HARRY PHILLIPS DAVIS*

Vice-President Westinghouse

O develop an engineering and commercial enter-

prise out of the radiophone, it was necessary to

attack and solve the problem of changing a scien-
tific electric novelty into an instrument of publie
service, and of making it useful and usable in a new
field of communieation. Fundamentally, the radio-
phone does not lend itself to private communication,
but has the possibility

Lilectric and Manufacturing Co.

very well known to amateur radio enthusiasts through-
out the country. Mr. Conrad had been in the habit of
operating it intermittently since the war to send out
phonograph records by radio on certain evenings. A
department store selling amateur radio equipment
nade use of this fact by including in its advertisement
in one of the Pittshurch newspapers this sentence:
““Mr. Conrad will send out

of universal usefulness.
Through it one can com-

municate at the same time

with hundreds, thousands,

or even millions of people,
the only prerequisite be-

ing that the one who

I phonograph records this
[ evening.”’
-l From this came the idea
/ of a public broadcasting
/ service which would make
available to all within
/ range, musie, news, infor-

listens shall have a suit-
able ““ear’ tuned to re-

1 biomn, and entertain:
/\/ natio a _

ceive whatever is sent. The ' /

ments.

development of this ‘pos-

The possibilities of such
a broadecasting serviece

sibility in the past two

were sensed in September,

|
years has brought into '
being a new industry. |

1920, and on November 11
of that year the Westing-

During the war, Frank ] ‘
Conrad, assistant chief en-

house Electric and Manu-

eineer of the West'nghouse
Electrie and Manufactur- .
B R . Fi6. 1 Pusric INTEREST IN
g Company, was licensed

to operate one of the few
amateur stations permitted during the period of hos-
tilities. This station was utilized in the interest of
government work which the Westinehouse Company
was doing and to test out apparatus. This station was

. * Mr. Davis was graduated from the \Vorcester Polytechnic Institute
m 1890, and after a trip to Europe and a few months spent with the
Thompson-Houston Company, entered the Detail Engineering Department
of the Westinghouse Ilectrie and Manufacturing Company in 1891. In
1896 he was placed in charge of this department; in 1908 he hecame
manager of the Engineering Department. This position he held until
1911, when he was elected Vice-President of his company.

Mr. Davis is not only a designing engineer of high rank with 77
patents on electrical apparatus to his credit, but he is also a man who
gets things done. During the war he was in charge of production at the
ILast Pittshurgh works, and upon him devolved the duty of satisfying the
government contracts for munitions. Not a single promise made to the

government was broken in carrying through that colossal manufacturing
task.

JUNE JULY AUG. SEPT. QCT. NOV. DEC).#AN, FEB. MAR. APR. MAY JUNE JULY AUG. facturing Com pany s
B et |4 Rt

e 1922 ———----e oo broadeasting  station in
. East  Pittsbureh—KDIK A
RADIO AS REFLECTED THROUGI !

THE AMERICAN NEWSPAPERS —was opened. Within less

than a year three other
such stations were set up: Newark, New Jersey, in
April, 1921, W.JZ: Chieago, [Mlinois, in August, 1921,
KYW; and Springfield, Massachusetts. in September,
1921, WBZ.

These four stations were all pioneer stations in a
way, for during the first year progress in developing
publie interest was slow. However, when transmission
conditions became good, in the fall and early winter of
1921, public interest developed so rapidly that it prac-
tically became a craze. As a result, there was a rush
to establish broadeasting stations, and there are now
over 300 such stations in the United States, and the

65
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66 - MANAGEMENT ENGINEERING

radiophone audience pnumbers into the millions each
night. Fig. 1 shows the increase in public interest in
radio during the past year.

The establishing of these stations, which broadcast
to the public, provided a definite service which could
only be taken advantage of by the possession and use

This development is unquestionably one of the high-
water marks of rapidly increasing demand and produe-
tion in an article for general use. It is believed that
the money value of radio equipment already sold far
exceeds the value of the automobiles produced during
the like period of the development of that new means

: of transportation.

The problems of production may be
understood when it is realized that up to
the time that the Westinghouse Electric
and Manufacturing Company developed
its first model and put it into the manu-
facturing departments no instrument of
this design had ever been produced on a
manufacturing basis. Involved, there-

F1e. 2 EArRLY TYPE oF RADIOPHONE SET

These exterior and interior views are of one of the first sets made by the West-

inghouse Electric and Manufacturing Company.

of radio instruments. As soon as the service became
available the public demanded such instruments.
These have been supplied through two channels, the
manufacturing and marketing of carefully designed,
constructed, and tested instruments, and the supply of
parts from which amateurs can build their own. It
is estimated that up to the present more than 300,000
instruments have been manufactured, of which the
Westinghouse Electric and Manufacturing Company
has produced a few more than one-third. It is esti-

Fie. 3

There are 20 operations in this assembly and 15 separate
parts. The assembling of the tube block is difficult and
exacting. The girls average to produce 240 instruments
per day; about two weeks is required to train a girl.

ASSEMBLING AERIOLA JUNIOR INSTRUMENTS

mated further that fully as many instruments con-
structed by amateurs are in nse. This tremendous (le-
velopment has taken place in about 14 months. In
June, 1921, the East Springfield plant of the Westina-
house Company produced 404 radiophone instruments.
During the present month, August. 1922, the output
will be upward of 25.000.

fore, in the problem were all of the diffi-
culties concerned with bringing out the
initial design of a new piece of apparatus,
adapting it to its uses, acquiring knowl-
edge and skill for its production, securing
the necessary manufacturing equipment, training
workers to new tasks which were not even known by the
executives in charge—in short, blazing through all of
the problems of producing something which had never
before been made in quantities and by manufacturing
methods. That these problems were successfully solved
i1s proved by the record of production already cited.
Other proof is found in the facts that in the East
Springfield plant alone 100,000 square feet of floor
space are devoted to the production of radio equipment,

Fie. 4 WiNpING CoiLs FOR AERIOLA JUNIOR INSTRUMENTS

In each coil there are 74 turns of wire. The girls average

100 stationary coils or 400 rotary coils per day. The

average time required to train a girl for this work is from
a week to 10 days.

that over 900 persons are employed on this work, and
that their efforts are supplemented by an equal number
at other works of this company. Between March 17
and June 6, a new radio building was constructed at
Bast Springfield, 500 ft. long and 80 ft. wide, to cive
mereased manufacturing space.

One factor which has contributed greatly to this

Vol. 3, No. 2
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F1e. 5 DrILLiNG SUB-PANELS FOR
RA TuNErs -
Fifty-nine holes are drilled in each panel with
an average output of 130 pieces per day.

F16. 6 GENERAL VIEW OF THE MANUFACTURE AND ASSEMBLY
or RC, DA, axp RA SETs
Three hundred and fifty persons are employed on this
work, producing in all of the three 420 units per day.

X
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record is the fact that the first design of a tuner put
mnto production was a good one. Usually a new device
or plece of apparatus must pass through an experi-

characteristic front of the first instrument has been
preserved in those which have followed. This external
similarity holds throughout the design of the working

mental stage before it functions successfully. This parts of the instruments.
Wwas not true of the tuner as first made. It is being
turned out today according to the original design, the

Turning now to actual production, it was decided to
produce these instruments at the Rast Springfield
plant to inerease the diversity of work at that place.
No one in the manufacturing organization had any
previous experience in making radio equipment, so the
experimental work in connection with production was
more troublesome than that connected with the design
and functioning of the instruments themselves, Inas-
much as the demand was unknown at the time produc-
tion commenced, for at that time the design situation
was not demonstrated, the first few instruments were

only modifications being in details to permit of easier
manufacture. This instrument was followed by later
designs, theAeriola Junior with a radius of 25 miles in
May, 1921, the Aeriola Senior with a radius of 200
miles in January, 1922, and the Aeriola Grand with a
radius of 750 miles in J anuary, 1922.

To emphasize that the design has not changed, Fig.
2 shows one of the first tuners manufactured in East
Pittsburgh in J anuary, 1920. It will be noted that the

= >
aq jou Aew pue Kjuo asn [euosiad 1oy st £dod siyy, ySingsnid 3o KSIaALUN “1ajua)) 901AIIS SAANYDIY AU} Ul [eulSLI0 ue woiy satdo)

F16. 7 Tesrmvg-Rooxm ror RC SETS, DETECTORS, AMPLIFIERS,

TG, 8
TUNERS, AND TRANSFORMERS

FINAL OPERATIONS ON ASSEMBLING AERIOLA
JUNIOR INSTRUMENTS
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produced using the simplest kinds of tools, hardened
templets without bushings for drilling, and vise jaws
for milling. As it became apparent that the designs
were settled and ‘that some quantities would be neces-
sary, these simple tocls were replaced by well-designed
tools for aceurate production of interchangeable parts.
Within the last few months the tool design has gone

pr Tia. 0 Fmwan TEST ON AERIOLA JUNIORS
e length, ocillation, and audibility.

' The test is for wav

the sales department is recorded for De-
oned by a limited amount
ilable for Christmas

requested by
cember, 1921. This was occasl
of advertising of radiophones ava
oifts. The unfortunate part of this section of the dia-
eram is that production was unable even to approxi-
mately offset the demand. However, produetion has
been, increasing steadily, the quantities for the past

Fig. 10 SHIPPING RoOM FOR RADIO EQUIPMENT.
SurppED PER DAY AVERAGES 10 ToxNs WITH A RECORD OF 1

AMOUNT
8 ToNs

into a third stage to ada
tion. Multiple jigs and milling fixtures have been

built, multiple drilling machines selected, and some
parts punched in quantity instead of being drilled.
Still other parts are being produced from molded ma-
terial instead of by machining methods. These changes,

pt it to large quantity produc- '

few months being 13,315 instruments for April, 14,728
for May, in round numbers 19,000 for June and 21,000
for July.

As previously mentioned, the production for the cur-
rent month will be upward of 25,000 instruments.
These records visualize the public demand for radio
apparatus which came into being only after a broad-

of course, have affected the machining operations,
which, however, only involve about 20 per
cent of the labor hours in producing radio-
phone instruments. By far the greater part
of the producing time is taken up with as-
sembling and testing. As an item of interest, 20000 I
95 per cent of the instruments pass final in- % 8% [
spection without any correction. ‘Iiggg
A few of the manfacturing, assembling, rzboo
and testing operations are shown in the illus- 10000
trations, Figs. 3 to 10, inclusive. 3000
To emphasize the value of experience in 3'000 i ]
producing any fine product and to show some &ggg |1 L | 11
of the small points which may cause trouble 0 i JANl rﬁalm o JUNE‘JULY e T RO DEC
but eannot be foreseen, the case of a micarta 192! | S ,322___.'____'-_.'-_.'_
panel is of particular interest. In laying out
these panels each one was marked at a certain
place with a lead pencil. Later six holes for
terminals were drilled in this region. For
some time trouble developed in shore circuit-
ing in these terminals and not until the penci
were noticed and erased was this difficulty overcome.
Now wax pencils are used for all marking on radio
parts.
Turning now to the record of output in detail, Fig.
11 shows graphieally the estimated sales requirements
beginning with February, 1921, and the corresponding
factory production. A very sharp rise in the units
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F1g. 11 SALES RTQUIREMENTS AND Facrory OUTPUT OF RADIO
APPARATUS FOR 18 MONTES
Tneluded are tuners, amplifiers, RC sets, Aeriola Juniors,
Aeriola Seniors, Aeriola Grands, and Tube Transmitters.

(3P0 'S’ ‘LT AL W

casting service was made generally available.

There are no signs of diminution of demand, but on
the contrary, more and more apparatus is needed to
satisfy the sales department requirements. As the eco-
nomic uses for radiophones are enlareed we may expect
to see this industry develop into one of the great
branches of the diversified electrical business of the

1 marks

country.
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Radio Telephone Broadcasting—
A New Service

H. P. DAVIS

Vice-President. Westinghouse Electric & Manufacturing Co.

IXTY-ONE years ago a promi-
nent Boston newspaper pub-
lished the following article:

“A man about 46 years of age, gilving the
name of Joshua Coppersmith, has been
arrested in New York for attempting to ex-
tort funds from ignorant and superstitious
people by exhibiting a device which he says
will convey the human wvoice any distance
over metallic wires so that it will be heard
by the listener at the other end. He calls
the instrument a ‘telephone,” which is obyi-
ously intended to imitate the word ‘telegraph’
and win the confidence of those who know
of the success of the latter instrument with-

out understanding the principles on which
it is based.

“Well-informed people know that it is
impossible to transmit the human voice over
wires as may be done with dots and dashes
and signals of the Morse Code, and that,
were it possible to do so, the thing would
be of no practical value. The authorities
who apprehended this criminal are to be
congratulated and it is hoped that his  pun-
ishment will be prompt and fitting, that it
may serve as an example to other conscience-
less schemers who enrich themselves at the
expense of their fellow creatures.”

Such was public feeling toward the
telephone—not so long ago. Now
radio is here.

Attempts had been made and some
successful results had been accom-
plished, prior to the World War, in
adapting telephonic principles to radio
communication but it was not until
1920 that Westinghouse Electric &
Manufacturing Company conducted its
first spectacular radio program.

It happened that this was the presi-
dential election year, and the happy
thought occurred to us to open our
station on the night of the election
returns and to broadcast this news,
Through the cooperation of M. Braun,
the directing head of the Pittsburgh
Post, a morning paper, and the Pitts.
burgh Sun, an evening paper, our
plans matured with the decision to
open on November 2, 1920, which we
did, and the result was the historical
broadcast by KDKA of the Harding
election, the returns being gathered
in the office of the Pittsburgh Post, in
Pittsburgh, and from there telephoned
to East Pittsburgh where they were
relayed by another operator and
broadcast by this new service.

A broadcasting station is a rather
useless enterprise unless there is some-
one to listen to it. Here was an inno-

Mr. H. P. Davis has had thirty-seven
years’ active service in the electrical
field with the Westinghouse organiza-
tion. Since 1911 he has been in execu-
tive charge of all production and manu-
facturing in its numerous plants through-
out the country and his untiring interest
in radio has won for him the title, “The
Father of Radio Broadcasting.”

vation, and even though advertised,
few then, other than possibly some of
the amateurs who had receiving sets,
could listen to us. To meet this situa-
tion we had a number of simple re-
ceiving outfits manufactured. These
we distributed among friends and to
several of the officers of the company.
Thus was the first broadcast audience
drafted, and like all conscripts we
found, as time went on, a difficulty in
keeping this audience marshalled.

Broadcasting Begins

As a matter of historical record and
sequence in the origin and progress
of radio broadcasting as a public
service. the following chronicle of
events is important:

After a period of testing and ex-
perimental operation, the Westing-
house Electric & Manufacturing Com-
pany on November 2, 1920, at East
Pittsburgh, Pa.. put the first broad-
casting station in the world. now
known as KDKA, into operation, and

transmitted as its first program the
returns of the Harding presidential
election. Following this, a daily pro-
gram from 8:30 to 9:30 p. m. was
immediately instituted. The daily
schedule of the station has been con-
tinued without interruption up to the
present time.

After nine months of continuous
operation of station KDKA, the West-
inghouse Company opened WBZ at
Springfield, Mass., in September,
1921, followed on October 12, 1921,
by WJZ at Newark, N. J., and on
November 11, 1921, by KYW at Chi-
cago, Illinois. .

It was not until the summer of the
next year that any other stations of
prominence were placed into opera-
tion, and very few then, as it was a
considerable time later that the great
rush for wave-lengths took place and
the confusion introduced that now
exists in the broadcasting wavebands.

Radio and the World War

With the advent of the war atten-
tion was concentrated on such appli-
cations of radio as would be helpful
in military operations, and the various
governments engaged in the conflict
enlisted the aid of all the large elec-
trical companies that had facilities
available.

The Westinghouse Electric & Manu-
facturing Company, having extensive
research, engineering and manufactur-
ing facilities of a nature suitable for
this branch of electric science, was
requested by the British government,
shortly after the outbreak of the war,
to undertake certain special work in
radio. Considerable study on the part
of Westinghouse engineers was de-
voted to this, but no special progress
was made of a permanent character,
as our own government began an at-
tempt to develop such facilities, fore-
seeing the possibility of needing them
later.

This activity took form in several
fields. One, however, was the devel-
opment of radio transmitting and re-
ceiving apparatus, both telegraphic
and telephonic. In order to carry out
this work it was necessary to have
transmitting and receiving stations,
and by special license from our gov-
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ernment the Westinghouse Electric &
Manufacturing Company was permit-
ted to build and operate such facilities
for experimental purposes.

Two stations were designed.
equipped and operated during the
war. One was located near its plant
at East Pittsburgh, Pa., and the other
at the home of Dr. Frank Conrad in
the Pittsburgh residential district, a
distance of four or five miles separat-
ing the two stations. The calls of
these stations were 2-WM and 2-WE.

The writer was in charge of the
Westinghouse Company’s war activi-
ties. Dr. Conrad was then serving as
one of his assistants and among other
things was especially assigned to radio
work. His work was very closely co-
ordinated with that of the United
States Signal Corps.

Dr. Conrad became very much en-
grossed in this work, and in character-
istic manner began to do research,
developing new ideas and making
important advances in the art. As a re-
sult, a considerable amount of money
was invested in this equipment and a
large staff of experts organized.

With the end of the war, the com-
pany found itself with this investment
and organization on its hands, and the
re-establishment of patent restrictions,
most of which were adversely held,
placed the company in a position of
considerable difficulty in continuing
this work. The progress that had
been made during the war period,
however, encouraged it to continue.
In casting about for a way to estab-
lish itself in the industry, a controll-
ing interest was purchased in the
International Radio Telegraph Com-
pany which owned many important
fundamental radio patents.

The International Radio Telegraph
Company owned and operated several
ship-to-shore radio stations, and was
a pioneer in this field. The operation
and development of this service imme-
diately became a part of the Westing-
house activities.

Seek to Develop Radio Service

A large sum of money having been
expended for the control of the Inter-
national Radio Telegraph Company
emphasized in our minds the necessity
for developing our new acquisition
into a service which would broaden,
popularize and commercialize radio
to a greater extent than existed at that
time, in order to earn some return on
this investment as well as to keep the
radio organization together.

In seeking a revenue-returning serv-
ice, the thought occurred to broadcast
a news service regularly from our
ship-to-shore stations to the ships.
This thought was followed up but
nothinz was accomplished because of

the negative reaction obtained from
those organizations to whom we de-
sired to furnish this news material
service. ~However, the thought of
accomplishing something which would
realize the service referred to, still
persisted in our minds.

During this period Dr. Conrad had
continued in his experiments with the
station at his home and had greatly im-

proved his radio telephone transmitter.
Following the date on which govern-
ment restrictions were removed from
radio stations, Dr. Conrad quite regu-
larly had operated this radio tele-
phone transmitter to send out interest-
ing programs of one kind or another.
and to such an extent that people with
receiving sets became sufficiently in-
(Continued on page 24)

Broadcasting is the Proper Place

for Advertising

THOMAS F. LOGAN
President, Lord & Thomas and Logan

HAVE never had any doubt as to

the proper place of advertising in

broadcasting. It has just as legit-
imate and useful a place in the broad-
cast program as it has in the pages of
our newspapers and magazines. None
of us today weuld buy a newspaper
that carried no advertising, for adver-
tising is a business and buying guide
of as great, and, at times, even greater
value to us than the editorial contents.
While advertising over the microphone
must necessarily be of a different char-
acter than that which comes from the
printing press, I think that the radio
public is almost unanimously of the
opinion that the radio programs spon-
sored by national advertisers are the
most interesting and valuable features
now on the air.

National advertisers, in a word,
have quickly sensed how to make the
right use of this new means of in-
stantaneous and universal communica-
tion, performing a service to the pub-
lic while they are serving themselves.

The question ‘Who shall pay for
the broadcasting?” has been = defi-
nitely answered, and at the same time

I think we have seen an end of the -

more or less academic debate as to
whether broadcast advertising is ac-
ceptable to the radio audience. I do
not say that all broadcast advertising
is acceptable. Some of it is. in such
bad taste that it is bound to die a
natural death, but the general aver-
age is very high. .
The last question, and the crucial
one in this category, is “Does broad-
cast advertising pay?” Well, the
proof of the pudding is in the eating.
There are at present on the air a
total of fifty-seven nationally known
firms sponsoring nation-wide radio
programs regularly each week. Some
of these have been on the air con-
tinuously since 1924, and only five

the air aft r having definitely es-
tablished themselves as users of the
medium. That, it seems to me, is a
very low mortality rate for a new ad-
vertising medium. Our own experi-

‘ence has shown that radio broadcast

advertising, when properly planned
and intelligently handled, is a highly
valuable collateral means of building
sales and good will. I say collateral,
because newspaper or magazine adver-
tising, or both, is the foundation upon
which any profitable advertising cam-
paign must be built. The microphone
carries on where the printing press
leaves off. ‘

Take the newspapers, for example.
Many publishers at the beginning
looked upon radio broadcasting as
a competitor in both news and ad-
vertising. The effect has been just
the reverse, however. Newspapers are
now enoying larger circulations and
larger advertising revenues because
of broadcasting. Advertising of radio
in newspapers and magazines now ap-
proaches $20,000,000 a vyear, the
greater part of which is spent in news-
papers.

American editors quickly found
that radio was just as much news to
their readers as baseball or the stock
market, and the great city dailies
throughout the country are generous
in their allocation of editorial space
to daily radio programs and other
news of the industry. One of our
New York newspapers has on sev-
eral occasions supplemented its own
complete stories of big news events
with verbatim reports of the broad-
casting of these events.

Radic and the newspapers might
conceivably have been competitors
under a less enlightened management,
but now they are working together
side by side, each with a full under-
standing of their relations to each

outstanding advertisers have gone off other and to the public.
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Radio Telephone Broadcasting—

A New

Service

(Continued from page 8)

terested to listen to his station.

The program material available to
although there were some talks, base-
ball and football scores. The station,
whose call letters had been changed,
was then designated as 8-XK and was
known as one of the best amateur
stations in the country.

Effect of Newspaper Ad

We were watching this activity very
closely. In the early part of the fol-
lowing year the thought came which
led to the start of a regular broadcast
service. An advertisement of a local
department store in a Pittsburgh news.
paper, calling attention to a stock of
radio receivers which could be used
to receive the programs sent out by
Dr. Conrad, caused the thought to
come to me that the efforts that were
then being made to develop radio
telephony as a confidential means of
communication were wrong, and that
instead its field was really one of wide
publicity. Right in our grasp, there-
fore, we had that service which he
had been thinking about and en-
deavoring to formulate. Here was an
idea of limitless opportunity if it
could be “put across.”

Decided to Start Station

Resulting from this was the decision
to install a broadcasting station at
East Pittsburgh and to initiate this
service. This decision was made early
in 1920, although it was not until fall
that the equipment was ready for op-
eration. In the interim, I had occa-
sion to hold many interesting and now
really historical conferences to plan
our undertaking.

Dr. Frank Conrad, Assistant Chief
Engineer, Mr. J. C. McQuiston, Man-
ager of the Advertising Department,
Mr. S. M. Kintner, Manager of Re-
search Department, Mr. O. S. Schairer,
Manager Patent Department, Mr, L.
W. Chubb, Manager Radio Engineer-
ing Department, and Mr. M. C. Rypin-
ski, Sales Department — all of the
Westinghouse Electric & Manufactur-
ing Company—participated in these
conferences, and it was their experi-
ence, advice, constant faith and loyal
efforts in the undertaking that carried
the project to success.

Main Objectives

The main objectives which we laid
down as basic have guided our radio
broadcasting ever since, and were:

1. To work, hand in hand, with the

press, recognizing that only by pub-

lished programs could the public fully
appreciate a broadcasting service.

2. To provide a type of program
that would be of interest and benefit
to the greatest number, touching the
lives of young and old, men and
women, in various stages and condi-
tions of life.

3. To avoid monotony by introduc-
ing variety in music, speeches, etc.

4. To have distinctive features so
timed as to assure their coming on at
regular periods every evening. In
other words, as a railroad does by
its timetable.

5. To be continuous, that is, oper-
ate every day of the year. KDKA has
operated without a break in schedule
since the opening of the station.

First Studio on Roof

Our first broadcasting was from a
rough box affair upon the roof of one
of the taller buildings at the plant,
which still stands there although no
longer in use, and the development of
the broadcasting studio is an inter-
esting story.

In the first few months of opera-
tion of KDKA program material was
drawn largely from phonograph rec-
ords. It was recognized almost imme-
diately by us, however, that no great
interest or progress in broadcasting
service would be possible if material
differing from this type of entertain-
ment were not available. The West-
inghouse employes have always had
a number of musical organizations,
among them a very good band. We
decided to broadcast this. Later. we
organized the KDKA Little Symphony.

Our phonograph was operated in
the room in which the transmitter was
located, and the announcer and others
who had taken part in the programs
up to this time also had been using
this room. With larger aggregations
of talent, however, it was necessary
to seek bigeer quarters, so one of the
auditoriums at East Pittsburgh was
put into use. We immediately had
difficulty in obtaining fidelity in the
broadcast, due, apparently, to room
resonance. To correct this, we thought
of placing the band in the open air
and to transmit from out-of-doors.
When this was done the result was a
marked improvement. As a result of
this, we saw at once that if we wished
to accomplish good sound reproduc-
tion, specially designed rooms would
be required to broadcast from—but
how, was not clearly apparent and in

(Continued on page 28)
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Y ing—A New Service
(Continued on page 24)

addition the expense incident to it
was a serious problem.

As the warmer weather was ap-
proaching, we decided to broadcast
| our artists from this open air studio
which, as before stated, was on the
roof of one of the taller buildings of
the plant. For protection we erected
a tent. This proved good, and every-
thing went along satisfactorily during
the summer and early fall, until one
night a high wind blew the tent away
—and so our first studio passed out
and into history.

Moved Studio Indoors

Necessity has always been the
mother of invention; and having man-
aged to keep our service going for
nearly a year we could not think of
discontinuing it because we had no
“studio—but we saw that we would
have to go indoors. We, therefore,
decided to try the tent inside. Part of
the top floor of this high building was
cleared and the tent “pitched” on this
floor, and we were pleased to find
that it worked as effectively as it had
out-of-doors. Thus was the first in-
door broadcasting studio developed.

The subject of a specially con-
structed studio, however, was again
revived and designs prepared for it.
Taking the lesson of the tent to heart,
we draped the whole interior of the
new studio with the cheapest material
we had available—burlap. We had
now all the elements of the present
studio.

The principles that were originated
by our experience have governed the
design of the present-day studios, but
the lowly burlap has changed it name
to the more dignified name of monk’s
cloth. Other materials, however, have
been developed in this intervening
period, and the walls, ceilings and
floors of studios are now built of
materials which are non-resonant in
character so that the use of monk’s
cloth is required less than formerly.

Public Interest Awakened

Radio broadcasting became a con-
versational topic as universal as the
weather, and the spell of it became
world wide. It is probably a fact
that when the response came, no facil-
ity or service ever received such a
reaction from the public or grew so
fast in popularity, when the public
was awakened to what it really was.
When this happened, almost over
night a scientific novelty and a haz-
ardous experiment was transformed
into a widespread and popular public
service.
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who has seen in his life-
time the awakening of
this mighty colossus—asleep
since the beginning of time
—to realize the amazing
achievements and develop-
> | ments of the twentieth cen-
3 ‘ =—— tury in mass communica-
S Pon. To you, of the present generation, the perspective is
Fess clear, therefore not so intimate, and is looked upon more
a matter of fact way. Yet no longer than 61 years ago a
ominent Boston newspaper published the following article:
“A man about 40 years of age, giving the name of Joshua
oppersmith, has been arrested in New York for attempting
extort funds from ignorant and superstitious people by
xhibiting a device which he says will convey the human
ice any distance over metallic wires so that it will be heard
the listener at the other end. He calls the instrument a
elephone’ which is obviously intended to imitate the word
elegraph’ and win the confidence of those who know of the
uccess of the latter instrument without understanding the
rinciples on which it is based.
“Well-informed people know that it is.impossible to trans-
it the human voice over wires as may be done with dots
nd dashes and signals of the Morse Code, and that, were it
ossible to do so, the thing would be of no practical value.
he authorities who apprehended this criminal are to be con-
ratulated and it is hoped that his punishment will be
drompt and fitting, that it may serve as an example to other
-onscienceless schemers who enrich themselves at the ex-
ense of their fellow creatures.”

IT is hard even for one
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What a great progress has been made in so brief a period.
~ttempts had been made and some successful results had
‘g)een accomplished, prior to the World War, in adapting tele-
honic principles to radio communication but it was not until

920 that Westinghouse Electric & Manufacturing Company
onducted its first spectacular radio program.

It happened that this was the presidential election year,
nd the happy thought occurred to us to open our station on
he night of the election returns and to broadcast this news.
-Zl'hrough the co-operation of Mr. Braun, the directing head of
he Pittsburgh Post, a morning paper, and the Pittsburgh
un, an evening paper, our plans matured with the decision
0 open on November 2, 1920, which we did, and the result
vas the historical broadcast by KDKA of the Harding elec-
tion, the returns being gathered in the office of the Pitts-
burgh Post, in Pittsburgh, and from there telephoned to
East Pittsburgh where they were relayed by another oper-
ator and broadcast by this new service.

A broadcasting station is a rather useless enterprise un-
less there is someone to listen to it. Here was an innova-
tion, and even though advertised, few then, other than pos-
sibly some of the amateurs who had receiving sets, could
listen to us. To meet this situation we had a number of
simple receiving outfits manufactured. These we distributed
among friends and to several of the officers of the company.
Thus was the. first broadcast audience drafted, and like all
conscripts we found, as time went on, a difficulty in keeping
this audience marshalled.
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After a period of testing and experimental operation, the
Westinghouse Electric & Manufacturing Company on Novem-
ber 2, 1920, at East Pittsburgh, Pa., put into operation the
first broadcasting station in the world, now known as
KDKA, and transmitted as its first program the returns of

¥
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The History of Radio

By H. P. Davis,

Vice President, Westinghouse Electric & Manufacturing Co.

" the Harding presidential election. Following this, a daily

program from 8:30 to 9:30 P. M. was immediately instituted.
The daily schedule of the station has been continued with-
out interruption up to the present time.

Radio broadcasting became a conversational topic as uni-
versal as the weather, and the spell of it became world wide.
It is probably a fact that when the response came, no fa-
cility or service ever received such a reaction from the pub-
lic or grew so fast in popularity, when the public was awak-
ened to what it really was. When this happened, almost
over night a scientific novelty and a harzardous experiment
was transformed into a wide-spread and popular public serv-
ice.

The first real pick-up service ever attempted was that of
the services of the Calvary Episcopal Church of Pittsburgh.
Here, again, is an interesting story.

We had been sending out originally, as previously indi-
cated, music and entertainment from phonograph records,
and as we had determined to broadcast every day we natur-
ally included Sunday. Our week-day form of program ma-
terial did not seem quite suitable for Sunday evening pur-
poses. Accordingly, we had a discussion about the matter
and the happy suggestion was made—*“Why not try to broad-
cast a church service?” But how?

After consideration of the difficulties involved, especially
in picking it up, a plan was worked out which we felt would
make the technical part possible. As music was the princi-
pal make-up of our program, our thought naturally gravitat-
ed to the Episcopal service. It so happened that one of our
engineers was a member of the choir of the Calvary Episco-
pal Church in the East Liberty section of Pittsburgh. He
was called in, the matter explained to him, and he promised

- to see what could be done.

We were to learn later that fortune was with us in this
thought to the extent that the Rector of that church—Dr.
E. J. van Etten, who is a broadminded, farsighted and pro-
gressive individual—immediately was interested in our pro-
posal and a connection was formed then that has continued
to the present day.

On January 2, 1921, the daring experiment was made of
broadcasting the services of Calvary Episcopal Church. This
was successful, and was so well received that it became a
regular feature.

The broadcasting of church service alone was in itself suf-
ficient to make radio broadcasting permanent and invaluable.
The innovation was at once unique and compelling in its ap-
peal to people of all ages, classes and denominations, and
it has proved to be one of the greatest, most popular and
beneficent features ever presented. Even today it is doing
more to enlarge the church’s sphere of influence than any
medium heretofore employed.

But what of the future? Great innovations come infre-
quently, but often unexpectedly. No one ten years ago would
‘have envisaged the actualities of today, yet we, who are
closest to it, may presume to predict that in spite of the
great developments to date the ground has scarcely been
scratched, and that even more wonderful advances and possi-
bilities are near at hand. Radio vision, whereby we shall
see as well as hear by radio, is an accomplished fact; talk-
ing movies in the home. No more visionary than some of
the actualities of today were a dozen years ago, is the possi-
bility of the transmission of power by radio.

We who are now active may have to leave much of thege
future developments to others; still we can feel content, our-

(Continued on page 26)
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Help Us To Help the Poor

A telephone call will bring our truck to your door for your discarded clothing, shoes,
furniture, newspapers, magazines, etc.

Thousands of grocery orders are given to the poor of Pittsburgh each year by this
organizatiomn.

After immediate relief is given each case is thoroughly investigated.
Every dollar contributed is spent for food, clothing, shoes, coal and other real necessities.

We promise that not one cent contributed will be used for salaries or any other overhead
expenses,

Pittsburgh Association for the Improvement

of the Poor
PITTSBURGH’S OLDEST CHARITY

428 DUQUESNE WAY PITTSBURGH
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As High As 9%

sanctioned by the General Assembly.

is paid on the Annuity Bonds of the Board of Ministerial Relief
and Sustentation.

They are absolutely safe!
The income is paid quarterly, or semi-annually!

They give you a share in caring for ministers and missionaries
if disabled or in their old age!
They possess every advantage found in any Annuity Bond!

Write today to
JOHN H. GROSS, Treasurer .

The Board of Pensions of the Presbyterian Church
in the U. S. A.

912 Witherspoon Building Philadelphia, Pa.
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PRESBYTERIAN REST HOME

In Florida Sunshine

AT CORONADO BEACH (New Smyrna)
Fifteen Miles South of Daytona Beach

This comfortable rest home for a limited number is operated by the Pres-

byterian Board of Christian Education, especially for Church workers con- -

valescing from illness or requiring some weeks of rest.

Comfortable cottages, with dining room service on dietetic plan. Rooms
single or double.

Living cost (room and meals) $15.00 to $20.00 a week.

Wonderful beach and bathing. Inlets make a “Fisherman's Paradise.”

For reservations or additional information write to
MRS. GRACE GAREE, Hostess

Coronado Beach, Florida

THE HISTORY OF RADIO
(Continued from page 18)

selves, to have been a pioneer whose
dreams and struggles have borne the
cherished fruits of successful accomplish-
ment—usually a sufficient reward, but
in this instance many times amplified
when we contemplate the greatness of
the service and industry that has devel-
oped from the modest beginning I have
recited to you today. .

You have all heard of the famous
statue of Memnon—out upon the shifting
sands it sits, a calm is on its face, its
voice forever hushed. But of old it
spoke, and once each day, as each new
sun arose, there came forth from its lips
a sound. And worshippers came long pil-
grimages and knelt in the sand to catch
that sound, which was in their ears as
a voice from Heaven.

So the voice of Radio comes to its dev-
otees almost as a voice from another
world. In fact, radio broadcasting has
brought to humanity a new and heaven-
ly vision, if not a new world.

* * * *® * * * *® * *

A SKETCH OF H. P. DAVIS, AUTHOR
OF THE ABOVE ARTICLE

Among those who are actively direct-
ing the progress of the electrical indus-
try today is Harry Phillips Davis, vice-
president of the Westinghouse Electric
& Manufacturing Company, in executive
charge of all production and manufactur-
ing of the Company in its numerous
plants throughout the country, and in
charge of all radio operations of the or-
ganization, manufacturing and broad-
casting.

All achievement in the industrial field
is due to inherent ability. This some-
times displays itself in the creation of
works of great magnitude and sometimes
in the perfection of detail. Mr. Davis’
engineering genius is of the latter kind.
Ever since his entrance into the electri-
cal field, he has paid special attention
to the so-called supply apparatus. To
such devices as switches, insulators, and
rheostats, he applied the same skill and
care that is bestowed on the largest ap-
paratus, and his work has had marked
influence in raising the standards of elec-
trical equipment.

Mr. Davis is known throughout the in-
dustrial field because of his achievements
with electrical apparatus for industrial
work. Through these accomplishments,
he became noted among engineers and
operators of industrial plants, but, with-
in the past few years, his accomplish-
ments have become known to practically
ever man, woman and child in the Unit-
ed States and elsewhere who has devel-
oped an interest in radio, for Mr. Davis,
through his initiative and foresight in
the radio field, has won himself an en-
viable place in the history of radio, and
is generally known as “The Father of
Radio Broadcasting.”

This title was conferred upon Mr. Da-
vis because of his placing in operation
the Westinghouse Electric Company's
station, KDKA, the first radio telephone
broadcasting station in the world estab-
lished for the broadcasting of regular
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RADIO BUSINESS

History of Rad

10 Broadcasting

JANUARY, 1929

Address delivered before School of Business Administration Graduates

Harvard University

by the Father of Radio Broadcasting

The advances made by civiliza-
tion have been very largely in pro-
portion to the development of com-
munications. Starting with mouth
to mouth and eye to eye contact,
progressively through the ages
there has been a gradual evolution
of mass communication, until, in
our present day, it is exemplified
and developed in many ways.

Mass Communication

It is hard even for one who has
seen 1n his life-time the awakening
of this mighty colossus—asleep
since the beginning of time—to
realize the amazing achievements
and developments of the twentieth
century in mass communication.
To you, of the present generation,
the perspective is less clear and
therefore not so intimate, and is
looked upon more in a matter of
fact way. Yet no longer than 61
years ago a prominent Boston news-
paper published the following ar-
ticle.

“A man about 46 years of age,

giving the name of Joshua Copper-
smith has been arrested in New
York for attempting to extort funds
from ignorant and superstititious
people by exhibiting a device
which he says will convey the
human voice any distance over
metallic wires so that it will be
heard by the listener at the other
end. He calls the instrument a
‘telephone’ which is obviously in-
tended to imitate the word ‘tele-
graph’ and win the confidence of
those who know of the success of
the latter instrument without un-
derstanding the principles on which
it is based. -
_ “Well-informed people know that
it is impossible to transmit the
human voice over wires as may be
done with dots and dashes and
signals of the Morse Code, and that
were 1t possible to do so, the thing
would be of no practical value. The
authorities who apprehended this
criminal are to be congratulated
and it is hoped that his punishment
will be prompt and fitting, that it
may serve as an example to other
conscienceless schemers who en-
rich themselves at the expense of
their fellow creatures.”’

The youngest but the most
promising addition to these facili-
ties for mass communication is
radio broadcasting.

H. P. Davis, Vice-President Westinghowse
Llectric &3 HManufacturing Company, chair-
man of the Board of Directors, National
Broadcasting Company, New York City.

Pre-War Experiments

Attempts had been made, and
some successful results had been
accomplished, prior to the World
War, in adapting telephonic prin-
ciples to radio communication.
Reginald Fessenden, probably the
first to attempt this, broadcast a
program Christmas Eve 1906.
Later, Mr. Lee DeForest did the
same in the development of his
apparatus. No real service, how-
ever was atempted or introduced
of a character similar to that now
known as radio broadcasting. The
war bringing an end to independent
development work, attention was
concentrated on such applications
of radio as would be helpful in
military operations, and the various
Governments engaged in the con-
flict enlisted the aid of all the large
electrical companies that had facil-
ities available.

British Government Requests
Westinghouse Aid

The Westinghouse Electric &
Manufacturing Company, having
extensive research, engineering and
manufacturing facilities of a nature
suitable for this branch of electric
science, was requested by the

British Government, shortly after
the outbreak of the war, to under-
take certain special work in radio.
Considerable study on the part of -
Westinghouse engineers was de-
voted to this, but no special pro-
gress was made of a permanent
character, as our own Government
began an attempt to develop such
facilities, foreseeing the possibility
of needing them later.

This activity took form in several
fields. One, however, was the
development of radio transmitting
and receiving apparatus, both tele-
graphic and telephonic. In order
to carry out this work it was neces-
sary to- have transmitting and
recelving stations, and by special
license from our Government the
Westinghouse Electric & Manu-
facturing Company was permitted
to build and operate such facilities
for experimental purposes.

First Experimental Station

Two stations were designed,
equipped and operated during the
war. One was located near its
plant at East Pittsburgh, Pennsyl-
vania, and the other at the home of
Dr. Frank Conrad in the Pitts-
burgh residential district, a distance
of four or five miles separating the
two stations. The calls of these
stations were: 2-WM and 2-WE.

Your speaker was in charge of
the Westinghouse Company’s war
activities. Dr. Conrad was then
serving as one of his assistants and
among other things was especially
assigned to radio work. Dr. Con-
rad’s work was very closely co-
ordinated with that of the United
States Signal Corps.

Dr. Conrad became very much
engrossed in this work, and in char-
acteristic manner began to do
research, developing new ideas and
making important advances in the
art. As a result, a considerable
amount of money was invested in
this equipment and a large staff
of experts organized. -

With the end of the war, the
Company found itself with this in-
vestment and organization on ifs
hands, and the re-establishment of
patent restrictions, most of which
were adversely held, placed the
Company in a position of consider-
able difficulty in continuing this
work. The progress that had been
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made during the war period, how-
ever, encouraged it to continue.
In casting about for a way to
establish 1tself in the industry,
negotiations were undertaken, and
finally successfully concluded,
whereby a controlling interest was
purchased in the International
Radio Telegraph Company which
owned many important funda-
mental radio patents.

The International Radio Tele-
graph Company owned and oper-
ated several ship-to-shore radio
stations, and was a pioneer in this
field. Thé operation and develop-
ment of this service immediately
became a part of the Westinghouse
activities.

A large sum of money having
been expended for the control of the
International Radio  Telegraph
Company emphasized in our minds
the necessity for developing our
new acquisition into a service
which would broaden, popularize
and commercialize radio to a great-
er extent than existed at that time,
in order to earn some return on this
investment as well as to keep the
radio organization together.

In seeking a revenue-returning
service, the thought occurred to
broadcast a news service regularly
from our ship-to-shore stations to
the ships. This thought was fol-
lowed up but nothing was accom-
plished because of the negative re-
action obtained from those organ-
izations whom we desired to furn-
ish this news material service.
However, the thought of accomp-
lishing something which would
realize the service referred to, still
persisted in our minds.

Radio Telephone Transmitter

During this period Dr. Conrad
had continued in his experiments
with the station at his home and
had greatly improved his radio
telephone transmitter. Following
the date on which Government
restrictions were removed from
radio stations, Dr. Conrad quite
regularly had operated this radio
telephone transmitter to send out
interesting programs of one kind
or another, and to such an extent
that people with receiving sets
became sufficiently interested to
listen to his station.

The program material available
to him was largely phonograph
records, although there were some
talks, baseball and football scores.
The station whose call letters had
been changed, was then designated
1s 8-XK and was known as one of

Dr. Frank Con-
rad, «whorse un-
liring research
has at last made
radio movies
possible.

-

the best amateur stations in the
country.

We were watching this activity
very closely. In the early part of
the following year the thought
came which led to the initiation of
a regular broadcast service. An
advertisement of a local depart-
ment store in a Pittsburgh news-
paper, calling attention to a stock
of radio receivers which could be
used to receive the programs sent
out by Dr. Conrad, caused the
thought to come to me that the
efforts that were then being made
to develop radio telephony as a
confidential means of communica-
tion were wrong, and that instead
its field was really one of wide
publicity. Right in our grasp,
therefore, we had that service
which we had been thinking about
and endeavoring to formulate.

Possibilities for Public Service

Here was an idea of limitless
opportunity if it could be ‘“put
across’. A little study of this
thought developed great possibil-
ities. It was felt that here was
something that would make a new
public service of a kind certain to
create epochal changes in the then
accepted everyday affairs, quite as
vital as had the introduction of the
telephone and telegraph, or the
application of electricity to lighting
and to power.

We became convinced that we
had in our hands in this idea the
instrument that would prove to be
the greatest and most direct mass
communicational and mass educa-
tional means that had ever ap-
peared. The natural fascination of
its mystery, coupled with its abil-
ity to annihilate distance, would
attract, interest and open many
avenues to bring ease and happi-
ness into human lives. It was
obviously a form of service of
universal application, that could
be rendered without favor and
without price.

Decision to Inagurate KDKA

Resulting from this was the
decision to install a broadcasting

station at East Pittsburgh and to
initiate this service. This decision
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was made early in 1920, although
it was not until fall that the equip-
ment was ready for operation. In
the interim, I had occasion to hold
many interesting and now really
historical conferences to plan our
undertaking.

Dr. Frank Conrad, Assistant
Chief Engineer, Mr. J. C. Mc-
Quiston, Manager of the Adver-
tising Department, Mr. S. M.
Kintner, Manager of Research
Department, Mr. O. S. Schairer,
Manager Patent Department, Mr.
L. W. Chubb, Manager Radio En-
gineering Department and Mr.
M. C. Rypinski, Sales Depart-
ment—all of the Westinghouse
Electric & Manufacturing Com-
pany—participated in these con-
ferences, and it was their experience
advice, constant faith and loyal
efforts in the undertaking and the
developments that followed that
carried the project to success.

Co-operation of Newspapers

One of the earliest decisions was
the necessity of building up and
obtaining necessary public interest
in our efforts through the co-opera-
tion of the daily press. It hap-
pened that we were most fortun-
ately situated to accomplish this.
Mr. A. E. Braun, the directing
head of the Pittsburgh Post, a
morning paper, and the Pittsburgh
Sun, an evening paper, was an
officer in the International Radio
Telegraph Company, and the co-
operation of these papers and his
hearty support were immediately
forthcoming. This, with Mr. Mec-
Quiston’s acquaintanceship and
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