


What specific features will customers want most In a service that provides
a new dimension in telephoning—the use of sight as well as sound?
World's Fair visitors are helping Bell Laboratories engineers to find out

PICTUREPHONE

service

Arthur D, Hall, Head, Televizion

Engoneering Depariment, Bell Teleplione Laboratorics

IMAGINE, IF YOU WILL, a service which

permits you to have a face-to-face
conversation with a person who may be
many miles away -a telephone conversa-
tion in which you can see every expression
of the distant person. Think for a moment
what this might mean in terms of a “reun-
ion” with a friend or relative in a faraway
city. Conzsider the advantage of being able
tir show or be shown an object difficult to
describe in words and consider, too, the
possibility of a person with a hearing de-
fect being able to read the lips of the per-
son at the other end of the line.

These are just a few of the intriguing
prospects of PICTUREFHONE service which
was demonstrated for the frst time on
April 20 with a transcontinental call be-
tween Bell Syvstem oxhibits at the New
York Worlds Fair and Disnevland. Visi-
tors to the Bell Svstem exhibits at the
New York World's Fair and at Disney
land are tryving it out now. It features a
simulianeous telephone conversation and
picture, both of which are switched
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through conventional telephone central
office eguipment.

Those who try PICTUREFHONE Service
will have a novel personal experience,
For the first time they will encounter a
new dimenzion in telephoning—the abil-
ity to use the sense of sight as well as of
hearing. But at the Waorld’s Fair, the pic-
TUREFHONE system is far more than a
novelty, Its purpose is not entertainment
alone, It is actually a part of a carefully
planned experiment designed by Bell
Laboratories” engineers to make this new
concepl as useful and valuable as possible
to customers at the time when it can be
offered commercially,

The basic iden is not new. Indeed, if you
are a science fiction fan you may be some-
what surprised to learn that PICTUREPHONE
service 18 just now an accomplished fact.
As far as the pages of fiction are concerned
it has been a familiar prop for some time.
Certainly in the Bell Laboratories it has
been a subject of experiments and devel-
opment work for many vears. From the

technical point of view we know, today,
how to provide such a service. Indecd, (he
present setup al the World’s Fair 1s ovi-
dence that it is quite possible without
going bevond todav’s technology.

What Will Customers Meed and Want?
Nevertheless, before a complete syslem
can be successfully designed and built
there is much more that we need to know.,
All of the polential uses of the PICTURE-
FHONE 2ervice depend on which specific
characteristics and capabilities are built
inte a svstem. Before we can determine
these, we need to know what potential cus
tormers will need and want from zuch @
gvstem after the novelty has worn off.
Such information 15 basic of course. In
fact, customers’ needs largely determine
the fundamental technical and economic
requirements of any svstem. But in a
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derstanding of the custom

view is essenlial. What speciii

a Ccustomer oonsider  omost oo
What quality of picture will Lost
these uses? Which features will he pref
and what controls will he need to acti
them? How often would the tvpical cusi
mer Use PICTUREPHONE SCrvice t what
times of day and for how lons? We need
detailed answers tosuch questionz as th
so that systems engineers can make real
istie assumplions about what compromise
a customer would make if he had to choas
between a svstem’s features, its perform
ance, and itz eosl,

This kind of information is now being
compiled in a program of studies and ox
periments. A vital part of this program
consists of observing how people use and
react to experimental systems complete
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Related Research on Television
Transmission Over Communications Lines

April 7, 1927-—-The first public demonstration in
the United States of the transmission of lelevision
over telephone facilities took place at Bell Tele-
phone Laboratories, New York City, between Walter
5. Gifford, president of American Telephone and
Telegraph Company, and Secretary of Commerce
Herbert Hoover in Washington, D.C. At that time
Mr. Gifford's remarks included the following: “The
principles underlying television, which are refated
to the principles involved in electrical transmission
of speech, have been known for a long time but to-
day we shall demonztrate its spccessful achieve-
ment, The elaborateness of the equipment required
by the very nature of the undertaking precludes
any present possibility of television being available
in homes and offices generally. What its practical
use may be | shall leave to your imagination. | am
confident, however, that in many ways and in due
time it will be found to add substantially to human
comfort and happiness.

"It 15 our constant aim to furnish this country with
the mosl complete telephone service possible. In
connaction with that aim, we endeavor to develop
all forms of communication that might be supple-
mental to the telephone, With that in view, we shall
continue our work on television, which although not
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with MCTURErHONE sets, transmission and
swilching facilities,

Fortunately, many deviees and toch-
nigues currently in use are readily adapt-
ahle to experimental PICTUREPHONE Sys-
tems. Solid-state electronice makes pos-
gible PICTUREPHONE sets that arc small
and highly relinble: that operate on Jow
power and that produce pood pictures
without studio lighting.

1927, First pnblic demonsiration af TV
over telephone facifities fook place,

directly a part of telephone communication, is
closely allied to it."

Later, Mr. Gifford added, "As it is now, il is a gian
mechanism which takes up nearly half a room. . ..
Of course, it will be a long time before the ordinary
telephones will be provided with devices for fele-
vision, A great deal of wark must be done on them
to make it practicable to use them in our system,
But we will some day, | have no doubt’

1929-1931-A similar system, the firsl two-way
telewision transmission system, was set uwp and
operated between the American Telephone and
Telegraph Company headguarters at 195 Broadway
and Bell Telephone Laboratories at 463 West Street,
Maw York City. This system was in operatign for

A Two-Part Experiment

Our 1,-x|1g=r[1m=nf.'1| program has two
paris. One system has been operating be-
tween Bell Laboratories” Murray Hill and
Holmdel Laboratories for the past two
months. A number of PICTUREPHONE 5015,
divided between the two locations, have
been connected by ordinary unshiclded
pairs of conductors in telephone cables to

two years and included the transmission of outdoor
scenes, color television, and motion picture films.

Television-Telephone Research

1935-1938—A television-telephone service was
operated by the German Post Office between video-
telephone centers in four cities: Berlin, Leipsig,

| MWuremburg, and Hamburg. To make a video call, the

public made appointments in advance to be at the
centers at pre-arranged times. Operators made the
connections manually with plug-in jacks. The pic-
ture sets were large. Signals were transmitted over
coaxial cables.

1955—Kay Laboratories of San Diege, California
and Pacific Telephone and Telegraph Company (Bell
System) demonstrated a two-station video-telephone
system over a distance of one mile.

1956-1963 — Bell Laboratories devised a system
plan, developed and tested an automatically switched,
experimental system between two Bell Laboratories
locations, 25 miles apart.

1963 —Reports were received from Italy and Japan
of slow-scan video-telephone experiments, Russia
reporfed a public video-telephone service using
repular TV network facilities during nonbroadcast
haurs.

1863—-Pye Telecommunications, Ltd. exhibited a
television telephone at the Business Efficiency Ex-

EPHONE RESEARCH

switching centers, Trunks between 1l
two locations use a microwave rdio lin
and a baschand repeatored line. Bel
Laboratories engineers taking parl in th
experiment have boen using  this svstem
in their daily business.

The second svstem is the one in opern
tion at the World's Fair. This consists of
seven 2cts inindividual hooths and another
set used by an attendant. All sets are con

hibition held in London. The set included & 197
screen, a loudspeaker and @ miniature television
camera. This was used with a desk unit incorporat-
ing a loudspeaking telephone. Up to ten extensions
could be used in the system.

1964—PICTUREPHONE service demonstrated to the
public at the New York World's Fair. The first trans-
conlinental call is made April 20 by William L.
Laurence (below) science consuftant fo the New
York World's Fair from the Fair to Donald Shaffer
managing editor of the Anaheim, Calif. Bulletin at
Disneyland.

1964, First transcortinental PICTUREPHO®
call herween Weord's Fair and [0




necled to a switching system that permits
a visitor to call an attendant or a visitor
al another station.

Wo were faced with a very considerable
problem in constructing these systems:
!IU-“ li{'l L ALY ] }Ir]'i\'l' .'!t BV t{'lT'IIH.]F.'U':g-' re-
quirements that would reflect what custo-
mers might want in 4 PICTUREPHONE 5y5-
tem before there is any experience to draw
on? In other words, how do you anticipate
the answers to the very questions the ex-
periment is set up to help determine? The
telephone was a known factor; the aceom-
panying piclure was not. We solved this
problem in part through the design of a
variable-parameter picture system that
can develop millions of different sets of
picture characteristics.

A TV Laboratory

This flexible system is used in a special
laboratory set up to carry out subjective
tests on television pictures. The labora-
tory consists of two television-viewing stu-
dins and a control room containing two
variable-parameter systems. Each systom
has a camera, a contrel panel, transmis-
sion path filters and two television receiv-
ers, Ench has a dual set of controls—ealled
“redd™ and “green” parameters which can
be used to prepare two dilferent sefs of
pictures,

A person taking part in the experiment
can view the red piclures while s seeond
get is being propaved with the green. By
throwing a swiltch, the operator of the sys
tem can change immediately from one set
of pictures to the other to (acilitnte pair
comparison and make other subjectjve
MEeaEurements.
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The system is variable over a wide range
of picture parameters (size, frame rate,
bandwidth, ete, 1, Contrast, brightness and
spot wobhle (o technique for softening a
picture thal has too prominent a line
slruclure ) can also b v:‘ir:i:'d [ el “'ide
ranges. The viewing conditions of the sta-
dio can also be altered. For example, the
lighting system can be used lo produce a
wide range of spatial and spectral effects.

This flexibalily has great value in studies '

of such problems as glare, piciure tube
surface treatment to reduce washout from
ambient light and reflection from the back-
ground, Because the transmission paths
of the systems are quite free of impair-
ments, known amounts of signal impair-
ments can be introduced in order o
determine acoeptable lovels of noise, in-
terference and echoes for various picture
standards. A laboratory of this kind offers
a wide range of possibilities, Experiments
may range from guite simple and straight-
forward ones to the most complex,

The experimental PICTUREPHONE sys-
toms were developed around picture pa-
rameters tentatively selected on the basis
of information gained with the variahle-
parameter system. Among the major pa-
rameters selected were a bandwidth of
about 500 ke: a picture four-and-three-
eighths inches wide and five-ond-three-
gquarters high and a viewing distance of 36
inches. Of these, the most important is the
bandwidth. Although it is much less than
the four megacveles of commercial tele-

Sinoll PICTURLPHONE et hald by J, AL
Mazzeo of B.T.L. ix made possible by rnixe
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of trangistors, otfer muiiieiere components,
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Visitors ai New York World's Fair are
now  trvimg  the experimenial  PICTURE-
PHORE sysfem instafled there.

vigion, it provides @ very acceptable head
and shoulders view of a caller if the other
paramelers are carefully chosen. It also
helps to achieve economy because it sim-
plifies using baseband transmission over
ordinary ecable pairs. Another advantage
iz that this bandwidth is free of interfer-
ence from the radio broadeast band of 550
1o 1500 ke

Design Objectives

The general objectives of the moruRe-
rioNE design ineluded an attractively
stvled set, that would be small enough to
be used on a desk or table top and with as
few controls as possible to make it casy to
use. It also had to be low in POWEr CON-
sumption and heat dissipation, rolinble,
and stable in its performance, These de-
mands were satisfied throngh a design
that uses solid-state devices exclusively
except for the pick-up and display tubes

The set consists of three equipment
packages: a display unit, a control unil
and a power supply. The first two are in
reach of the user; the power supply is out
of sight. The largest of the packages is the
diﬂ!ﬂ:!y unit which contains o picture tube

camera, the scanning, svnchronis
and other video eircuits and o Joud

er. The control unil has a telephone b
sot, a Speakerphone and 51 sel of Tou
ToNE elephone push huttons

Cne lirh_ili"v.’ti.ll'.'l." of the cxperimentl 1= Lo
obzerve the relative use given Lo the ol
phone handzet and the Speakerphone, Th
audio line connects throupgh relave o th
PICTUREFHONE swilching syvstom as woll
as to the standard telephone switching
systems so thal both conventional (el
phone and Speakerphone services are pro-
vided on the same instrument. The user
controlzs the system with push buttons aned
makes calls by means of the Touci-ToNE
telephone sei.

There are push buttons to select either
of two modes of viewing: one-way video
in which the user receives an incoming
picture but does not transmit his own, and
two-way video. Another push button con-
trols a “self-view" [eature that allows the
user to see himself on his own viewing
gereen. This feature helps him to position
himself with respect to the focus and ficld
of-view of the camera lens. A lamp 5 pro-
vided for use if room lighting is poor. It
can be switched on and off manually or be
set to light automatically when the set i=
turned on. Mowvel circuits used in it do
make important contributions to economy

Gathering Data

One of the methods used to gather data
on the system iz a telemelry conncection
between the morureriione zets and the
computation centers at the Murray Hill
and Holmdel Laboratories. Extra contacts
on the control unit relays in the seis are
wired over cables to the computation con
tor, Data over these lines eauses cands in
the computation center to be punched as
a record of a change of status for any sel
Cards are punched when:

s A telephone begins to ring or slops

FINEINE.

s A PICTUREPHONE sct beging 1o ring

or stops ringing

¢ The main telephone goes off-hook
wlhicn il has been ille, or poes on-
hook after completing a call,
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The following modes of using the scts
are also recorded by card punchings:

* Whether the call is 8 PICTUREPHONE

call or a regular telephone eall.

* Whether the Speakerphone or the
handset 15 used.

Whether two-way or one-way video
15 used.

Whether or not the self-viewing fea-
ture is used.

# Whether the lamp is on or off or ar-

ranged to light automatically.

The punched cards record the date of
any of these actions and the time of day
to the nearest millisccond, This exact ree-
ord will facilitate correlation of all the
punched cards when the experiment is
completed. By comparing cards from both
locations, it will be possible to study the
iige of the service in detail.

Rounding out this part of the experi-
mental program, a digital computer has
been programmed to accepl the cards
from the telemetry system and to derive
statistical information from them such as:

& The mean and standard deviation of
the number of off-hooks a day.

#* The mean and standard deviation of
the number of uses of the various sery-
i‘l'f! I“'i'l.tll!'l.-'f-' 'rﬁf‘”"\ ]Il"ln'ln', HIII."-".".-'."I_\" 0
two-way video, ete.).

* The mean and standard deviation of
conversation time, ringing time, and
signaling time,

# The mean and standard deviation of
the per cent of off-hook time in which
the Speakerphone is used.

The telemetry data will be analyzed
woeekly until the stadistics bhecome stabil-
ized. 1t should then be possible to draw
sonme conclusions as (o how the wsers of
the system have reacted to §l. Variows
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cirenit options will be introduced during
the experiment and pertinent siatistics
collected to assess how thev are used.
Interviews with the users will complement
the telemetry analysis. When the data
fromm the analysis and the interviews be-
corne sinbilized, the sample of usors being
studicd con be changed.

Getting Users' Reactions

A sample of the World's Fair visitors
who use the PicrUrEPHONE system there
will be asked for their initial renctions to
the system. Because a large number of
people will have an opportunity to use this
system, differing attitudes after one expe-

rience may be studied exhaustively. View
ing conditions may be changed to obtain
an even wider mnge of first-use reactions

Reactions to any communications sys-
tem, however, will change markedly after
a long period of daily use, This, of course,
is a fact that motivated the Murray Hill
Holmdel system. Between information
gathered on both experimental systems,
it will be possible to assess the response
of several samples of users. Thus, the data
from both svstems should complement
each other effectively.

At this point it 5 still too early o pre-
diet when we will be able to offer PreTURE-
rHONE service toall our customers, Charles
M. Mapes, assistant chiel engineer of
ATET., explained to the press at the

time ol |_.!'I,' first trar CR NI RTETRI T i
PHONE eall that Much fu r
opment work remains to be don

it will be passible to offer merum

service to the gencral putbalie |

and ordinary business us On the o
l]-fl!‘al'i Sl ] |.ir::|' Company m '. el
uations where communication by preTum
PHOME might be atiractive ind you
might visualize o gituation where cu

tomers would come to a central location
to make calls belween family groups in
distant cities. We are making studio:
siluntions where MCTUREPHONE service
might be justified . . . and would expect to
come up with some kind of a limited trial
commercial offering |
few months,”

within the next

Dy fignre af right below s shown being used by Bell Laborarories Engineer Philip 7
Parter in one of eavlier experiments with the visaal relephone system.
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