











In the auditorium of Bell Laboratories, President Walter S. Gifford, of the American
Telephone and Telegraph Company, views Honorable Herbert Hoover, Secretary of
Commerce, in Washington as they converse during the first public demonstration of
television, A pril seventh, 1927. With him as he talks and sees over 300 miles of long
distance lines are members of Bell Telephone Laboratories; from left to right: E. P.
Clifford, Vice-President, H. D. Arnold, Director of Research, E. B. Craft, Execu-
tive Vice-President, F. B. Jewett, President, and also Vice-President of American
Telephone and Telegraph Company, Dr. Herbert E. Ives and Dr. Frank Gray,
members of the technical staff
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Remarks by Dr. Frank B. Jewett at the Television Demonstration:

HE general principles underlying television have been known for a
long time. It is one thing to appreciate general principles, however, and
frequently quite another to realize them practically. In the case of tele-

vision many of the elements long recognized as essentials to success were not
possible of attainment until general science had been farther advanced. But
even when recently fundamental research work developed new knowledge, new
materials and new methods, the problem of successful television demanded a
vast amount of coordinated research and development work to crystallize scien-
tific possibilities into practical realities.

The research and development functions of the Bell System, of which these
Laboratories are a most important part, are organized for the solution of just
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such problems. The American Telephone & Telegraph Company has organ-

- ized its scientific work to provide in one great coordinated science institution
every facility needed for the solving of intricate problems of distant electrical
communication. Scientists competent to develop new knowledge work in close
association with other scientists and engineers seeking practical solutions for
a host of problems. !

When some years ago it began to be evident that scientific knowledge was
advancing to the point where television was shortly to be within the realm of the
possible, we took up seriously a study of the problems involved. Under the
supervision of Dr. lves research and development on the various elements of
terminal equipment and connecting channels was undertaken. As a result
of this coordinated work we are today in position to view scenes and actions at a
distance and to employ in their transmission either telephone wires or radio
waves. To accomplish this result much fundamental research work was re-
quired, many new things had to be devised and many old principles were
applied under the guidance of recently acquired scientific knowledge. Prin-
cipal in all this has been the knowledge obtained during the past few years in
the research and development which has made possible transcontinental and
transoceanic telephony and telephotography.

. The demonstrations in which you will participate today are designed to
show you not merely laboratory achievements over short distances within the
walls of a building but also transmission over very long distances. You will

" see and converse with people whom you know are hundreds of miles away.
They might equally well be thousands of miles away. To show you that tele-
vision is not confined to any single medium of transmission we have arranged
that you shall witness television both over wires such as are employed in long dis-
tance telephony, and by radio. From Washington, D. C., you will have trans-
mission wholly by wires, while from the Laboratories’ great radio experimental
station at Whippany, N. F., you will have simultaneous sight and sound by
radio. That television from either place is not inferior to that obtained within
the laboratory itself you will have opportunity to prove with the apparatus
which we have assembled at the two ends of this auditorium.

While research and development work for the perfection of television will
go on for years, enough has already been accomplished to indicate that it is
likely to have a real place in the world’s work of distant communication. Today
we are relatively farther along in our work on television than we were on trans-
oceanic telephony in 1915 when the American Telephone & Telegraph Com-
pany conducted the first successful test from Washington to Paris and Honolulu.
Just what the ultimate field of television is to be can, as Mr. Gifford has said,
be left to your imagination. The one thing that seems clear is that it will be a
use closely associated with telephony.

In attempting to form a picture as to the future development of television
there is one inherent limitation of any television method which we should keep
clearly in mind, however. This is the fact that it requires the use of a large
group of frequencies and the transmission of these frequencies requires as great
capacity as a considerable number of ordinary telephone circuits. It is this
Jact which puts television economically into a class quite different from that of
ordinary telephony or telegraphy.
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TELEVISION was presented
to the public on April 7 by
demonstrations in these L.abo-
ratories to representatives of the
press and to other guests. The demon-
strations were the culmination of
work dating back for several years,
but carried on more and more inten-
sively as its fruition drew near. Cer-
tain laboratory groups had made it
their chief concern for several months;
it merged into the normal activity of
others. It is estimated that two hun-
dred engineers, scientists and techni-
cians contributed to the success of the
project.

For some weeks before the demon-
stration, our Auditorium had been a
place set apart for strange activities.
Past the uniformed guard at the door,
curtained enclosures contained arrays

of panels and wiring; “Washington”,
“Whippany”, “the big disc”, “syn-
chronize” were words frequently
heard. Last-minute requests for ap-
paratus were loyally met -by double
shifts and long hours of overtime.
Finally the day was set. With invita-
tions issued, the final difficulties had
to be overcome and the program car-
ried out with the smoothness charac-
teristic of Bell System demonstrations.

As each of the two audiences took
their places in the Auditorium, music
from the Vitaphone was heard. Then
President Gifford rose to welcome the
guests in behalf of the American Tel-
ephone and Telegraph Company; Dr.
Jewett spoke similarly for the Labo-
ratories and introduced Dr. Ives’
popular explanation of the technical
developments embodied in the tele-
vision system. Then that system
spoke for itself : the guests, gathering
around the local transmitter and filing
by the “big disc” had an opportunity
to see and talk with each other.

Meanwhile the Washington trans-
mitting disc had been synchronized
with the receiving apparatus in New
York, and Mr. Gifford took his place
at the larger dis¢c reproducer. Over
a telephone he exchanged a few words
with Mr. Hoover in Washington.
Then Mr. Gifford moved to a seat in
the audience, where he could see the
grid, on which Mr. Hoover’s face
then appeared. As Mr. Hoover spoke
from Washington, the audience could
hear him over the loud speaker and
see such gestures as he made.

This conversation finished, E. F.
Kingsbury of the Laboratories staff,
in charge of technical operations at
the Washington terminal, read a list
of those present in Washington, in
order that their acquaintances at New
York might see and speak with them.

14}




A number of the New York guests
availed themselves of this privilege,
recognizing instantly the images which
appeared in the two-inch square aper-
ture of the “large disc”. During this
part of the second show, Mr. Gifford
learned that Mrs. Hoover was in the
. Washington group. When she came
' to the viewing point, they recalled
their wartime associations in Wash-
ington, the obviously unpremeditated
conversation making the demonstra-
tion seem more real.

a practical achievement of the tele-
vision dream: sight and sound trans-
mitted simultaneously by radio for
the enjoyment of a distant audience.

With this demonstration the for-
mal part of each program was con-
cluded: newspaper men, after some
additional inspection of the appara-
tus and asking of questions, departed
to file their stories. After the later
show, the guests remained for some
time, seeing and talking with friends
in Washington. Finally the last ques-

Experimental apparatus on the stage of the Auditorium, and Dr. Ives as he explained
: the fundamental workings of the system

A touch of comedy was inserted at
this point by the all-radio transmis-
sion from Whippany of a broadcast
entertainment program, the faces of
the performers being simultaneously
visible on the “grid”. Here then was

tion had been answered, the last pho-
tograph had been made, the last visi-
tor had departed, and the technical
staff adjourned to the restaurant for
dinner—tired, but jubilant over the
success of this epoch-making day.
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At the transmitter in Washington as Secretary Hoover talked to New York. Standing
are General Carty, Mr. Berry and Judge Davis

OO

“ Address of Secretary Hovver at the Television Demonstration

IT is a matter of just pride to have a part in this historic occasion. We have
long been familiar with the electrical transmission of sound. Today we have
in a sense the transmission of sight, for the first time in the world’s history.

Human genius has now destroyed the impediment of distance in a new
respect, and in a manner hitherto unknown. What its uses may finally be, no
one can tell, any more than man could foresee in past years the modern develop-
ment of the telegraph or the telephone. All we can say today is that there has
been. created a marvelous agency for whatever use the future may find, with the
Sull realization that every great and fundamental discovery of the past has been
Sollowed by use far beyond the vision of its creator. Every school child is aware
of the dramatic beginnings of the telegraph, the telephone and the radio, and this
evolution in electrical communications has perhaps an importance as vital as
any of these.

This invention again emphasizes a new era in approach to important
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scientific discovery, of which we have already within the last two months seen:
another great exhibit—the Transatlantic telephone. 1t is the result of organized,
planned and definitely directed scientific research, magnificently coordinated in
a cumulative group of highly skilled scientists, loyally supported by a great
corporation devoted to the advancement of the art. The intricate processes of
this invention. could never have been developed under any conditions of isolated
individual effort. :

The world is under obligation to the American Telephone and Telegraph
Company for its vision in the establishment and support of these laboratories,
and owes tribute to all those who have played their part in this development.

These laboratories have produced a long list of additions to the telephonic
art and a constant contribution to other arts, but no one of them more dramatic
or more impressive than this. -

I always find in these occasions a great stimulation to confidence in the.
future. 1If we can be assured a flow of new and revolutionary inventions to!
maintain thought, stimulate spirit, and provide a thousand new opportunities.
for effort and service, we will have preserved a vital and moving community. i

I am glad to welcome television as the latest product of scientific discovery.
It promises that where the voice has led the way over the telephone wires, the
eye will ultimately follow. Washington and New York are today not only
within earshot of each other, but within sight as well.

Scientists for many years, in many countries, have struggled to solve the
problems of television. We may all take pride in the fact that its actual accom-
plishment is brought about by American genius and its first demonstration 15
staged in our own country. I congratulate you, Mr. Gifford, and through you.
all of your staff who have contributed to it. ;

The Demonstration at Washington

ITH Herbert Hoover, Sec-
retary of Commerce, as
guest of honor, a gathering

of prominent people in Washington
saw faces and voices transmitted sim-
ultaneously over telephone wires to
New York. As one by one they took
their places in front of the flickering
white light and heard exclamations
of wonder from their friends two
hundred miles away, they too shared
in the awe of the occasion.

As in New York, two shows were
held, for newspaper men and for

other guests respectively. To each
gathering General Carty extended
welcome on behalf of the American
Telephone and Telegraph Company,
and explained briefly what they were
about to witness. After establishing
communication with Mr. Gifford in
New York, General Carty invited
Mr. Hoover to take his place at the
viewing point. Through telephone
receivers the Washington audience
heard an exchange of greetings be-
tween Mr. Gifford and Mr. Hoover,
after which Mr. Hoover delivered to
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both audiences the address which is
reproduced in italics above. E. F.
Kingsbury of the Laboratories, in
charge of the Washington technical
staff, then read to the New York au-
dience a list of the guests in Wash-
ington, after which a number of them
were called to be heard and seen by
their friends in New York. These
“calls” were handled by Miss Edna

aperture each others’ faces as they
would have been received in New
York had the lines been connected.

Quarters for the Washington
demonstration could not be obtained
in the C. & P. building in which were
terminated open wire circuits to New
York, so a small building in the same
block was rented. Cables were strung
from the Telephone Building to the

The nerve center of the photoelectric eyes
of the television equipment installed at
W ashington. C. R. Keith and J. G. Knapp
of the Laboratories manipulate the controls
at the amplifiers which transmit the scene

to New York

Horner, an operator of the Chesa-
peake and Potomac Telephone Com-
pany, who was clearly seen by those
in New York, Later, all present had
an opportunity to inspect the appa-
ratus and to see in the monitoring

A4 close-up of the transmitting apparatus for

television at Washington. E. F. Kingsbury

as he talks to the microphone is viewed by

three photoelectric eyes located behind the

three screens of the box immediately in
front of him

roof of the new quarters. House serv-
ice was supplied by C. & P. and their
staff was of great assistance in ar-
ranging for services of contractors
and suppliers during the installing
and testing of the apparatus.
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Television by Radio

’ I \HE part played by radio in
' the recent demonstrations of

television is of especial inter-
est as an illustration of the essential
unity of wire and radio systems of
communication. To and from our
experimental station at
Whippany the same
kinds of signals were
transmitted by radio
as were interchanged
with Washington by
wire lines. For this
purpose it was neces-
sary to provide from
Whippany to West
Street one radio chan-
nel for the picture and
another for speech;
and in the other direc-
tion a radio channel
for synchronizing cur-
rents. The new high-
power transmitter at
Whippany, which had
been developed by
groups under the lead-
ership of A. W. Kish-
paugh and A. Had-
dock, was used with-
out modification for
the speech channel.
The pieture channel
employed a standard Western Elec-
tric five-kilowatt broadcasting trans-
mitter, which had been modified by
F. M. Ryan and his associates for the
transmission of side-bands extending
20,000 cycles on each side of the 1575
kilocycle carrier wave.

telephony.

To receive so wide a band of fre-
quencies imposed on the radio set in-
stalled at West Street, requirements
so severe that only the Laboratories’
advanced technique in measurement
enabled them to be met. Filters of

In the studio of 3XN, our experimental radio station at
W hippany, New Jersey, as a final test was given to trans-
mitting apparatus for simultaneous television and radio

In the position of a performer stands A. R.
Olpin, while beside him, O. L. Dupy and A. C. Norwine
manipulate the controls.
Stilwell monitors television transmission

On the extreme right G. R.

wide range and sharp cut-off were de-
signed by the group directed by T. E.
Shea; this group with their associates
was also responsible for equalizing
the radio system for voice transmis-
sion. Another problem was to find,
in an already congested ether, chan-
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