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II YEN in these days when we may
take many a scientific miracle for

granted, none of us can but thrill tp
television. When the opening of the

New York World's Fair in 1939 was

telecast, another great science passed
beyond the experimental stage.

This accomplished fact was a mile-

stone in a comparatively rapid

sequence of events. It was only six-

teen years ago that a Scotch inventor

projected televised shadows on a

screen. Between that era and ours

today, spans a bridge of fascinating
facts, discoveries, adjustments, trials,

exciting experiments and dismal fail-

ures; all of them contributing to a

steady progress in extending the

range of human vision to distant

places.

Television is still a science in prog-
ress. To know its story converts a

mysterious and sometimes incompre-
hensible invention into a lively story
of applied science, and gives every-
one, young and old, a background
of understanding that will clarify and
dramatize future developments that
are sure to come.
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Courtesy National Broadcasting Company

Television mobile field unit of National Broadcasting Com-

pany in operation. The crew is in action on top of the camera

truck, the television camera (left) picking up the scene while

the microphone with its sound-reflector (right) is picking up
the accompanying sounds.
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INTRODUCTION

I N 1923 a Scotch inventor projected televised

shadows on a screen. Two years later a Washington,
D. C., inventor broadcast television silhouette pic-

tures. Five years later American Telephone and Tele-

graph Company, Bell Telephone Laboratories, and

Radio Corporation of America seriously set research

workers to tackle the problem of television. In that

same year a television drama was broadcast from

station WGY. And then, as dozens of trained tech-

nicians, with the resources of well-equipped labora-

tories at their disposal, wrestled with the obstacles

which lay in the path of this infant in the family of

electrical communication, a surprised world sud-

denly became aware of television. In 1939 only

sixteen years after the first practical demonstration

that television was possible Radio Corporation of

America telecast the opening of the New York

World's Fair, the first American broadcast by tele-

vision of a moving outdoor scene which was truly

beyond the experimental stage. Coincident with this
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perfection of transmission came the manufacture of

television receivers by several electrical manufac-

turers, including General Electric Company, RCA
Manufacturing Company, Westinghouse, and others.

The climax came when the Federal Communications

Commission approved sponsored television programs
on July 1, 1941, which permitted television to begin

in earnest as a business enterprise.

Television has been characterized by an unusually

rapid progress since the first public demonstration, as

has been suggested by some of the milestones men-

tioned above. This has brought about an inability on

the part of the public to appreciate the basic prin-

ciples involved in television transmission and recep-

tion. This progress of television has also been marked,

unfortunately, by an undue optimism, furthered by a

great deal of press publicity, that television is now an

accomplished fact; that all one has to do is to buy a

receiver and he will become a satisfied "televiewer."

As the last few years have passed by, and these tele-

vision prophecies are unfulfilled, a good share of the

public has become skeptical, perhaps feeling that

nothing is being done, since television is not in wider

use.

It is the main purpose of this Introduction to Tele-

vision to throw light upon both of these aspects of

television. By explaining the most pertinent funda-
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mental principles, the authors hope to illuminate the

progress of television to date. By explaining also the

problems yet to be solved, the authors hope that the

expectant public will realize more fully the limita-

tions of television in its present state and appreciate

more intelligently whatever progress is described in

the news.

There was a time when one man could communi-

cate with another only if he was within hearing dis-

tance of his voice or seeing distance of his signals.

The development of transportation devices during the

seventeenth and eighteenth centuries improved means

of communication by making possible the transmis-

sion of messages by post wherever coach or ship could

go. It increased the range of human communication

by means of written or printed words, but the time

required was often months. Two individuals sepa-

rated by the width of a continent or an ocean could

communicate with each other only infrequently.

The limits of human communication by means of

sound vibrations passing through the air, recogniz-

able as words, is several miles at the most. Attempts
to increase this range, for providing a means to sup-

plant written messages, were failures until the nine-

teenth century ushered in the age of electricity.

Then the range of human communication, and the
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time element required for it, changed tremendously.
More than one experimenter reasoned thus : since an

electric current traveled through a wire almost in-

stantaneously, why not use this current as a means of

sending signals between stations, each signal repre-

senting a letter or word? Thus the telegraph came

into existence. It was but a matter of a few decades

before other inventors, spurred on by the success of

telegraphy, were able to transmit sounds as well as

signals. Soon dots and dashes gave way to a sound-

modulated electric current which was reconverted

into sound waves at the other end of the wire. The

telephone took its place beside the telegraph as an-

other means of rapid communication.

Then came the discovery of radio waves those

electromagnetic vibrations speeding through space

with the velocity of light. They opened up new vistas

to experimenters in the field of electrical communica-

tion. If signals and sounds could be transmitted as

electric currents in wires, why couldn't they likewise

be converted into electromagnetic waves and sent

through the atmosphere without wires? As with wire

communication, at first only signals were 'transmitted

by wireless; intermittent electrical waves miracu-

lously clicked receivers thousands of miles away.

Hardly had the world accustomed itself to this new

method of communication when other inventors dis-
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covered how to send sounds through the air as radio

waves. Instead of clicking receivers, these electrical

impulses set in motion diaphragms in earphones and

loud-speakers, reconverting the radio waves into

sounds similar to those produced at the sending sta-

tion. Radio became a lusty member of the quartette

of electrical means of communicating spoken or

written words.

Thus through the twentieth century man marched

on in his quest for better and speedier means of send-

ing his messages from one place to another. Yet

during all this time little progress was made in ex-

tending the range of human vision. Man could see a

little farther as he invented telescopes ; but even with

these, as far as earthly scenes were concerned, he was

handicapped by the fact that light rays travel in

straight lines and that the curvature of the earth

prevents seeing beyond a fairly limited horizon. Man
had discovered how to hear at a distance, but not

how to see at a distance.

It was inevitable, however, that some inventors

should be attracted by the latter, attempting to satisfy

the universal human urge to see something happen-

ing far away. In recent years (about 1916) the term

television has been applied to the process of transmit-

ting visual stimuli to a distant place via the medium
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of electric impulses. It is a word compounded from

two classical roots: tele a Greek term for "far off,"

and visio a Latin word meaning "to see." Thus tele-

vision means "seeing at a distance."

Many books have been written with the purpose of

explaining in everyday language just how the tele-

graph, telephone, wireless, and radio operate. For

very obvious reasons, few books have appeared which

attempt to explain in simple language the funda-

mental principles of television. Television, therefore,

is to the majority of Americans a mysterious and

incomprehensible invention.

But television can be made less mysterious and

more comprehensible. Since it has now reached the

stage where mechanically it is successful, it can be

described in the form in which it most probably will

remain for a considerable number of years to come.

There are several ways in which a complex subject

such as television can be approached. The reader

could be introduced at once to the modern device,

studying it piecemeal so that the function of each unit

of the apparatus becomes clear and then interrelating

all the parts. This, however, has a serious drawback.

A television receiver or transmitter is a complicated
mechanism made up of many separate inventions,

each embodying its own scientific principles. It would

be almost impossible for the average reader, without
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any previous electrical knowledge, to keep in mind

all of these separately and then associate them into

a composite picture of what a television apparatus

is.

Another approach is by the historical method; it

is such which forms the method of presentation in

this book. The reader is introduced to the various

stages in the development of television knowledge in

the same fashion that these stages became known to

inventors engaged in perfecting the process. The

reader will therefore learn about television as a great

number of successive workers learned about it one

principle and its application at a time. In this way the

simplest aspects are introduced first, and these used

as foundation knowledge for the succeeding concepts.

The growth of television as an idea is traced, step by

step, until it logically culminates in the apparatus

used today. When the reader finally does find himself

face to face with the complex television mechanism,

he can comprehend it because the various elements

comprising it, and the principles on which they work,

have been described in the sequence in which they

occurred as ideas to members of the human race.

The historical approach, in addition to being an

easier one, becomes far more interesting because it

suffuses mechanical devices with the human element ;

the television set becomes, not only an understand-
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able machine, but also tangible evidence of the labors

and cooperative endeavors of many inventive minds.

It is thrilling to be living during an important

period in human history. And not always is it one's

privilege to witness the final chapters in the develop-

ment of a great invention. It was exciting for many of

us to live through the days when radio was growing

up, when movies became a full-fledged means of

entertainment, when aircraft began competing with

railroads and steamships as reliable and ordinary
means of transportation.

This is all being repeated in the case of television.

Boys of today will remember tomorrow when they

are men that they witnessed the successful premieres
of televison as a new means of communication and

entertainment. Everyone can follow this growth of

television more intelligently if he understands what

has gone before to make it possible, and the basic

principles upon which it operates.

In addition, since television is such a newcomer,
it still is a continuous subject for news. As news,

prophecies and optimistic statements mingle with the

wealth of technical data in electrical journals. Many
who are by nature scientifically minded will want to

have a background so that they can evaluate these

current statements, many of which are enthusiastic
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but uncritical. Anyone who understands the prin-

ciples of television, their application, and the ob-

stacles to their further development can appraise this

flow of printed material ; he will know what to believe

and what to be skeptical of until more adequate proofs
are presented.

Television is still an invention in a fluid state; it

has by no means reached its culmination. Many of

the problems which have not been solved by inventors

of yesterday are still waiting to be solved by young
inventors with the added knowledge and equipment
of the present time. In the development of radio the

contributions of amateur experimenters aided radio

progress tremendously. In like fashion it may well be

that some boy, introduced to the fundamental prob-
lems of television and to the methods used in the past

in solving these problems, will be able to contribute

his share to the growth of this as yet imperfect device.

It is certain that someday perhaps in the not too

distant future television will be a universal house-

hold device. It may supplant newsreels, become an

important adjunct of educational institutions, and

bring sports events to large theater audiences. When
this does happen, every mechanically minded indi-

vidual will want to know how a television apparatus
works. Those boys living today who have been able

to comprehend the basic principles of television, and
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to follow the growth of television to its present stage,

will have little difficulty in keeping abreast of future

developments.
The arrangement of the chapters is such that the

reader can choose to what extent he wishes to pene-
trate into the complexities of television. For one who
desires to know the historical development of tele-

vision, Chapters One and Two will be particularly

helpful. For one who wishes merely to under-

stand the present type of television camera, television

broadcast, and television receiver, Chapters Five, Six,

and Seven will be found useful. And for the more

serious-minded reader, who desires a more complete
treatment of the electrical principles involved in tele-

vision, Chapters Three and Four have been included.

If but one of the many purposes suggested in pre-

ceding paragraphs as a reason for publication of such

a book as this is fulfilled, the authors will feel amply

repaid for whatever efforts have entered into present-

ing as lucid and nontechnical an account as possible

which can serve as An Introduction to Television.

CLARENCEJ. HYLANDER
ROBERTHARDING, JR.

April 25, 1941
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Chapter One

WHATIS TELEVISION?

TELEVISION is seeing something which, though
invisible because of its distance from the observer,

has been recreated as a visual image after it has been

transmitted electrically from its source (figure 1).
Before this achievement of science can be explained
in detail, it will be advisable to consider a few of the

most important steps in the television process.

Let us first see what takes place during ordinary

vision, when we become conscious of the character-

istics of an object or a scene directly, without electri-

cal intervention. For the sake of convenience, the

term object field will be used to refer to that which is

within range of vision at any particular moment. It is

essential that we understand the character of this

object field, and how it is brought to our conscious-

ness by ordinary vision, before we can discuss image
formation by television.
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The Object Field

The eye is a nearly spherical, hollow organ with a

transparent covering over its exposed surface, pro-

tecting two important underlying structures the iris

and the lens. On the inside surface of the back of the

eyeball is another important visual structure, the

retina. The eye, in its general design, is thus much
like a camera; it possesses structures comparable to

the iris, the lens, and the sensitive film (retina). It

is also like a camera in that it transforms light rays

reflected from an object field into a photo-chemical

image.

Every scene reflects thousands of rays of light from

various portions of itself; the point of origin of any

given light ray can be called one picture element of

the object field. Brightly lighted portions of the object

field, reflecting considerable light, consist of light

picture elements; conversely, darker portions reflect

less light and constitute dark picture elements.

This conception of an object field as points of light

and dark can be demonstrated by looking at a news-

paper photograph under a magnifying glass. The

light and dark areas of the picture now appear as rows

of minute dots of white and black. Each dot is com-

parable to a picture element of the photograph. The

more picture elements (dots) there are in any image
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or photograph, the finer will be the detail. In each

frame of a 35 mm. movie film there are about

500,000 picture elements.

In ordinary vision the countless light rays coming
from the picture elements of the object field are

brought into focus, by means of the lens of the eye,

upon a relatively small portion of the retina, there

forming a miniature image of the object field. The

retina is made up of millions of microscopic nerve

endings, each sensitive to light; the retina can thus

be considered a mosaic of light-sensitive cells. A ray

of light coming from one picture element stimulates

one of these light-sensitive units, producing a photo-

chemical reaction. Theoretically there is one such

light-sensitive unit for every picture element of the

object field. This mosaic of nerve endings, stimulated

by the light rays, initiates nervous impulses which

travel to the brain, bringing about consciousness of

the character of the object field. Weare not conscious

of any single picture element but rather of the com-

bined effect of millions of them, since they strike the

retina simultaneously and, although each stimulates

a separate light-sensitive unit, the nerve impulses

from all these units in the retina reach the brain

simultaneously via the optic nerve.

A comparable process occurs in producing a photo-

graphic image. The negative film in the camera
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records the object field by receiving simultaneously

the light rays reflected from all of the picture ele-

ments, each brought to focus upon a different spot on

the sensitive emulsion. If the original picture element

is brightly lighted, the corresponding portion of the

film receives intense light stimulation and forms a

proportionately darkened spot. Thus point by point

the entire negative image reproduces the photochemi-

cal equivalents of every picture element of the object

field. This image of the object field, unlike that upon
the retina of the eye, can be rendered permanent by
suitable chemical means.

Thus the basis of photography, as well as of vision,

lies in the fact that many tiny picture elements, differ-

ing in their light values, constitute an object field,

whether it be a minute insect close at hand or the

broad sweep of a distant landscape. Weare not con-

scious of these individual picture elements because

of their small size except in coarse newspaper repro-

ductions and, in vision, because of their simul-

taneous reception and interpretation.

The Transformation of Light into

Electricity

A second important consideration in television is the

conversion of light impulses into electrical ones.

Every television process depends upon the trans-
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formation of light rays reflected from an object field

not into a photochemical image, such as previously

described, but into an electric one. For it is only as

electric currents that picture elements can be trans-

mitted by wire or radio. Thus the knowledge of how

INSULATING
PLATE.

SELENIUM

FIG. 2 Construction of an early type of selenium cell.

to transform light into electricity had to be gained
before any progress in television could be made.

The photoelectric properties of certain substances

were first noticed about 1873 when several experi-

menters (Sale, Willoughby, Smith) discovered that

the conductivity of the metal selenium varied under

the influence of light. It was discovered that selenium

and other related light-sensitive metals possess a
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unique property. When light strikes them, their elec-

tric resistance is lowered and thus a greater current

of electricity can flow through them.

In a typical selenium cell (figure 2) of the early

days of television, a rectangular sheet of some in-

sulating material, such as mica, had two coils of bare

wire wound around it, the wire of each coil being

separated from that of the other. Metallic selenium

was then pressed over the face of the sheet and the

wire coils. Since the ordinary conductivity of sele-

nium is very low, only a slight current could flow from

one coil to the other when they were connected in an

electrical circuit. However, when the cell was exposed
to the light, the conductivity increased proportion-

ately with the light intensity, permitting an electric

current to flow from one wire to the other, which was

in direct ratio to the strength of the light striking

the cell.

This change in the conductivity of selenium is

practically instantaneous when light falls upon it, but

the change back to normal when the light is removed

is more gradual. Thus if two light impulses come in

rapid succession the first will be accurately translated

into an electric current, but the cell will not recover

sufficiently to translate accurately the second. This

was a serious drawback, since in televising moving

object fields the succeeding light stimuli which have
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to be changed into electrical equivalents come at

exceedingly high rates a million per second or more.

Other light-sensitive materials have since been

found which are more satisfactory in this respect. The

photoelectric cell of today (figure 3) is an evacuated

glass bulb in which is mounted a curved metal plate

upon the concave surface of which is deposited a thin

LIGHT- SENSITIVE PLATE (CATHODE)

GLASS ENVELOPE
ANODE

FIG. 3 Construction of a photoelectric cell.

coating of light-sensitive potassium, connected with

an external terminal. In the center of the bulb is a

collecting electrode, also connected with a terminal

outside of the bulb. When a light ray strikes the

potassium coating the latter releases a stream of elec-

trons and thus becomes positively charged. The num-

ber of electrons or flow of current is proportional
to the light intensity; thus when a bright light strikes

the cell considerable current flows in the outside
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circuit which connects the electrode with the potas-

sium coating. When the light is weak, very little cur-

rent flows in the circuit.

Through the action of such light-sensitive devices,

varying light intensities can be made to produce elec-

tric currents of varying strength. The photoelectric

principle is therefore capitalized so that the amount

of light reflected from an object field is converted

into an electric-current equivalent, a bright light pro-

ducing a strong current and a weak light a faint

current.

The Conversion of a Light Image into

an Electric Image

Thus the first television experimenters, equipped with

photoelectric cells, found it easy to solve this pre-

liminary step in television: the translation of light

values into electric currents. But immediately there

appeared a stumbling block to further progress. The

light reflected from a scene or a picture, when re-

ceived and converted into electricity, did not repro-

duce the various portions of that field but, instead,

interpreted the average light intensity of the entire

object field. In order to reproduce the detail of an

object field, small parts of it with their differing light

values had to be converted into electrical equivalents

independently of each other. In fact, it was found that
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the light value of only one small portion, or picture

element, could be transmitted at a time, as an electric

impulse. Since no object field consists of but one pic-

ture element, this means that even in reproducing
small images, such as a 16 mm. movie image, an

object field must be electrically reproduced as a

mosaic of hundreds of thousands of picture elements.

Many early experimenters, perhaps attempting to

duplicate the process as it occurs in the retina of the

eye, tried to transmit the electrical equivalents of

each and every picture element simultaneously. But

electrical impulses can be sent only one at a time over

a single wire. Therefore the electric-current variations

corresponding to the light intensities of a thousand

picture elements, stimulating a thousand photoelec-

tric cells, have to be transmitted over a thousand dif-

ferent wires! In other words, one transmission unit

can correspond to only one picture element at a time.

Those who believed in the possibility of simul-

taneous transmission of all the picture elements there-

fore had to resort to the use of a photoelectric cell and

a transmission channel (wire or radio frequency) for

each picture element. An inventor named Carey tried

this in 1880. As a transmitter he used a disk drilled

with holes, each containing selenium and connected

with a transmission wire. As the image was focused

upon the disk, it was resolved into as many picture
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elements as holes in the disk (figure 4) . In this way
a very crude counterpart of the image was converted

into simultaneous electric impulses.
In 1893 another inventor named Morse (not the

famous inventor of the telegraph) proposed a similar

method of simultaneous picture transmission by using

2KASS
-PLATE

CABLE

-TRANSMITTER. RECEIVER

FIG. 4 Representation of the Carey system for simultaneous
transmission of picture elements of a television image. 1880.

a cable made up of wires, each of which terminated

in a selenium tip and therefore acted as a light-sensi-

tive cell (figure 5). The diameter of the cable neces-

sarily determined the size of the image. Several more

recent inventors have continued work along this line

of simultaneous transmission, with little results of a

practical nature.

Other television workers realized that all of the

picture elements need not be transmitted simul-

taneously provided they were received rapidly enough
for the eye to assemble them into as complete an
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image as if they had been transmitted simultaneously.

Motion-picture inventors had already proved that this

was possible, by capitalizing upon a peculiar charac-

teristic of the human retina known as persistence of

MOSAIC OF
SELENIUM CABLE

LUMINOUS
DISCHARGES

TRANSMITTER RECEIVE.R

FIG. 5 Representation of the Morse system for simultaneous
transmission of picture elements of a television image. 1893.

vision. When the light-sensitive nerve cells are stimu-

lated, they retain the effect of the stimulation for a

short period (varying from one-fifth to one-fiftieth of

a second). This time lag in the return of the retinal

elements to the unstimulated condition means that we
see an object field for a fraction of a second after the

light rays coming from it have ceased reaching the

retina. Thus if two pictures are presented to the eye
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in rapid succession, the eye receives the image of the

second one before that of the first has faded away.
The result may be the creation of an illusion of move-

ment, as in the motion-picture phenomenon where a

series of still photographs are intermittently projected
in rapid sequence.

Being familiar with the effect of persistence of

vision in the movies, some television pioneers rea-

soned that if the picture elements could be trans-

mitted one at a time over a single wire or radio

frequency but at such a speed that the eye of the

observer at the receiver retained the impression of

the first picture element of an object field until the

last one arrived, then the illusion of simultaneous

transmission would have been achieved. This led to a

line of experimentation which has resulted in the type
of television transmission and reception in use today.

Thus a third important stage in the television proc-

ess involves the analysis of an object field into its

individual picture elements so that these can be trans-

mitted electrically, one at a time and in a predeter-

mined sequence. Such analysis of an object field into

its constituent picture elements is known as scanning;

this is considered at greater length in the following

chapter, since the early history of television is

largely the story of attempts to find the most adequate
method of scanning.
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Scanning in television is very similar to scanning

as the term is applied to reading a page of print. The

eye begins at the upper left-hand corner of the page

and, moving to the right, scans the printed matter to

the end of a line; moving across the page in this

fashion, line by line, the eye eventually reaches the

lower right-hand corner of the page. If each word is

considered a picture element, then we can say that

our knowledge of the content of that page is the result

of scanning successively all of the picture elements

one by one. In television scanning the picture or

object field is analyzed into successive points of light

and dark, or picture elements, scanning first those

which make up a horizontal line at the top of the pic-

ture. When one line is completed, the next line is

scanned beginning slightly beneath the starting point

of the first line. Thus the object field is resolved into

a series of parallel horizontal lines, each made up of

numerous picture elements side by side and of vary-

ing light value (figure 6). Obviously the closer to-

gether the lines are, and the greater the number of

picture elements in each line, the finer will be the

detail of the television image.

Scanning therefore decomposes the object field

into an orderly sequence of picture elements arranged
in lines, each picture element being translated by a

light-sensitive device into an electric-current equiva-



FIG. 6 The upper figure represents a letter "A" analyzed into

30 lines of 35 picture elements each. Some picture elements

will be white, some black; but some as in small square will

be partly white and black. An enlargement of this small square
is shown at 2, while 3 shows the same square as it would

appear on a television receiver. The complete letter "A" as it

would appear on a television receiver is shown in 4.
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lent. This varying current can then be transmitted to

a receiver by wire or wireless and there recorded

before the succeeding picture element is converted

into the next electric signal. Naturally, these current

equivalents of the picture elements have to be recon-

verted at the television receiver into light values in

the same sequence, line by line and picture element

by picture element, in which they were transmitted.

This is brought about by a synchronizing device which

keeps the transmitting and receiving apparatus in

step.

The Transmission of the Electric Image

Television therefore must begin with some means of

analyzing an object field by scanning, and translating

the light values of each scanned picture element into

an electric current. When this electric current has

been produced it must be transmitted to the place

where the picture is to be reconstructed. The early

experimenters, before the time of radio, transmitted

their images over wires, but with little success; the

weak signals produced by the light-sensitive cell

almost disappeared by the time they were carried any

great distance. Since this was before the perfection

of the vacuum tube, there was no way known of

amplifying these weak currents. Another difficulty of

wire transmission lay in the fact that the extreme
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rapidity of the sequence of the electric impulses

caused a distortion or a complete loss of some of the

signals. In recent years a special wire, known as a

coaxial cable, has been developed to overcome this

difficulty.

Wethink of television today as the transmission of

light-modulated electric signals through the air, by
radio. Such a transmission involves the production of

an electromagnetic radio wave called a carrier wave.,

similar to that which transmits radio programs, and

the modification of this carrier wave by the sequence
of electrical impulses comprising the television signal.

The carrier wave is then said to be modulated by the

television signal, which can be taken off the carrier

wave by a proper receiving device. The nature of this

wave will be explained in later chapters.

The Conversion of the Electric Signals
into a Visual Image

The final step in television, after the analysis of the

object field by scanning, the translation of the picture-

element light values into electrical equivalents, and

the transmission of these signals as electromagnetic
waves to the receiving apparatus, consists in inter-

cepting these waves and reconverting them into the

television image. As has already been suggested, in

order to do this the receiver and the transmitter must
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be carefully synchronized. For unless the television

receiver is building up the image, picture element for

picture element, in exactly the same sequence and at

the same speed as the image is being scanned at the

transmitter, a completely scrambled and unrecogniz-

able picture will result.

There must also be a controlled light source which

can build up the image, following the scanning proc-

ess, with each spot of light corresponding in intensity

exactly to the light value of the original picture ele-

ment. This must also be brought about so rapidly that

the image appears as a continuously lighted area

instead of what it really is a series of intermittent

points of light, composing the picture line by line. In

the picture tube of the television receivers as they are

designed today, this light source is usually a fluores-

cent surface which is activated by a moving electron

beam which is controlled by the television signal

coming through the air.

In summing up the stages in the television process,

we can see that it consists of: (l) a method of reduc-

ing all of the complex light values which make up a

picture or a scene into a definite series of picture

elements, by scanning; (2) a conversion of each pic-

ture element into an electric-current equivalent,

utilizing the principle of photoelectric cells; (3) the
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superimposing of these picture-element signals upon
a carrier electromagnetic wave which is transmitted

through the air; and (4) the reconversion of these

television signals into the image reproduced in the

receiver (figure 7) .

The following chapter relates the search for a satis-

factory scanning device up to the discovery of the

electronic method, which is elaborated in Chapter
Five. In this latter chapter is also described the con-

version of light values into electric currents. The

importance of the vacuum tube in getting the tele-

vision signals "on the air" as well as in receiving

them is taken up in Chapter Three. The actual prepa-
ration of the scene for telecasting, the use of the tele-

vision camera, and the transmission of the telecast

occupy Chapters Five and Six. In Chapter Seven the

final step in the process is described, with the func-

tions of the television receiver.

If the reader can keep in mind these rather distinct

phases in the television process before absorbing the

details of any one portion of it, comprehension of

television will be a relatively easy matter.
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FIG. 7 Diagram of the various elements which are involved

in a complete television system of the electronic type. A, trans-

mitting apparatus; B, receiving apparatus.














































































































































































































































