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television camera via a television. receiver ) are stored as

patterns"of magn-atiZed i'egions of iron oxide on so-called
magnetic tape.
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Telwisionismofﬂmem&!c;uwhich we hive come 10 accept a5 part of
our everyday world without the slightest sense of mystification. It is taken for
granted that electronics can achieve seeing at a distance {the literal manslation
-of ‘television"), just as we have long ago accepted hearing &t a distance. 1p
other words we have become conditioned (¢ the expectation that electronics -
can do anything, and we have stopped wondering. If the fallowing explana. -
tions can bring into focus the magnitude of the marvel accomplished by tele.
vision, it may help 10 restore your sense of wonderment.

-

" PHYSICAL BASIS

Long before the advent of television, the cinemna had taken advantage of the
persistence of vision of the human eye 10 deceive us into seeing motion, when
there was none. As every schooiboy knows, the movies display & series of still

- pictures in rapid sequence, each picture or frame showing a slightly more

-advanced phase of the continuous action. When this is done more often than
16.times per sccond (it is done 24 times per second in professional movies), the
eve is 0o ionfer capable of separating the individual pictures because of its
pessistence of vision, and we obiain the impression of a smoothly blended,
continuously progressing motion. Television uses this same deception of con-
veying moving pictures by sending a8 rapid series of changing still pictures.
Although the motiob of &n actual scene edds 10 the complications, the basic
problem of 1elevision really is the transmission and reception of a still picture,

When we look at an aciua] scene we see 3 continuum of light and shade, and
colours of various wavelengths. This i3 16 longer true whén we look at a
(black-and-whire! rhrtograph of the same scen?, The photographic print has-
# limited (theugh huge! number of e silver grains, each being ‘developed' 1o
4 brightresc eorrespending 1o that of the same spal in the scene, By diztribut-
ing a Lremendinus number of these wilver grains of varying brightness over the
picture arcu. i“¢ csrrect proport.ons of light and shade 1n the actual scene are
reproduced in the image. 'You cannot see the littie grains or dots in the picture,
because rhere are so many of them, but when the picture is greatly enfarged
they become visible. Moreover, when a photographic print'is ‘screened’ for
reproduction in books or newspapers (photoengraving), the image is broken
down into & much smaller number of picture cieméants of varying light and
shade thap the fine grain of the original print, and then these picture elements 5
‘become clearly visible. By laoking at & newspaper picture, which employsa

- fairly coarse, cleasly visidle screen, you will discover that the picture is actus
ally composed of many black dets, the dark areas containing large, closely
zwad dots, while the light areas consist of smalier, more widely separated
_dons. Photographic reproductions in books use a finer screen, and you may
bave 1o Jook at them with & magnifying giass to discover the picture duts. The
dot structure of an enlarged portion of a picture that has been screened is

~ shown i Fig. 185, . :

A Nirther exampile illustrates that images may be composed by agsemblini «
large number of individual picture elements, or dots. Fig. 186a shows the o
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23 by & viieo asplificr and then rexssemblod by the slectron beams of &
tube into & visible image oo the screen. The composite video slg-

pal is shso edton'sym‘upnmor.munsymhrcnizinujmﬂlmm.
ated from the remainder P

of the video signal. The sync signals are then ied
10 the beam-defloction circuils to keep the clectron beam that the

image o the dereen in dep with the scanner at the transmitter, )
The TV receiver discutsed here and indicated in Fig. 187 is known as the
itercarrier Type because of the way the sound i.l.signal is obtained by hotere-
ing the video and sound carricrs. In the older types of #03-line receivey,

called. ‘aoundmneimthesonndsigu_iissplimﬂ'nuunﬁx_wmu\m

R is evident from Fig. 187 that we sre slready familfiar-with the £m. sound
and recsiving circuits (see Chapter 1), video snplifiers (Chapter

9, and the superhetetod receiving cincuits for sound and video {
15). Lot v concontras, ther foue, for the remainder of the chagtar on the new
and aofamiliar poctions, such us the scanning, synchronizing, sad deflection

ﬁmem'vﬂwaqimluhnjmmthom
uhhhmﬁm.ﬂnmumm&‘su‘u\emunlmiobetclevisdmd
coovart the optical imags of the scene into a2 equivalent electrical image. The

Fig 155, Exmmts of a7 Knclcom came tahe

plcbere sements of this cinctrion) insige must then be ‘sanned’ to provide o

ideo gignal whose instaniancovs itude ¢ormesponds 1o the bf iEiiree
the individual clements. One form of castern tebe, called the woucecops, 9
ebsowm in schematic form in Fig 17

" 1n bewef, the action of an jcGrowpe is &3 fotiows 1_:;}1: friom-the. Dume- .

pated scene (an arrow, in thiscase: is foeused by ineans of 2pcuilersesonlod

itive screen, called the mosi. The mosaic & & foating of mtons
of light-sensitive cacsium globuies deposited on one side of 2 thip <hees of puca
Fach phote-sensiisve glotule is about cneshousandid -/ an inch e td B
insuiated from ali ncighbounng plobules by the muk The Ainer nide of the
mica sheet | (he signal plate, 13 zomted wi Jucting i of grephite. The
Wmhtcdhytham{:m-m oty Torm mytisds of Ly
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wwmmmmamm the meealiio sigeal plete
in common. Each light-senaitive giobule, therefore, omis “ghoctrons sod
charges up its individual.capatitor in accordance with the muwm
_ priking is. (Since eloctrons ase emitted or lost, each capacior is
tively.) The zntire mosdic plate, thus, has & charge distribution corresponding
to the variations in light and shade of the original pleture. The upsbot
the masaic plate stores in ity charged globules &0 eloctricul image. of the
optical picture facused upon it. ]

Obtaining & video signal. The electrics] image stored on the mosaic
cannot be tranemitted as u whole, but the individual picture elements awat bs
scanned ons 86 A time by discharging. the globule-capacitors in st orderly
mmmhwmwnmmmmsmwu
eler .-o-emhmmdmmhm&.mmoﬂhmmwh
3 - tical to that of the conventional cathode-ray tube discussed in Chapter &
T2 gun coniains an elactronic lens systent-of’ charged electrodes, which pro-
duoe a sharply, focused electron beam. This besa {s aimed st the moskic
through the attraction of the highiy positive (sbout 1,000 ¥) second anods,
arhich consists of & metallic eosting on theinside of the giass tube, known s
enflector ring. Hotizontal and vertical defiecting ooils, mounted at right angies
in & yoke around the neck of the tube, provide magnetic defloction of the
clectron bexm 10 scan the electrical image &n the MOSRIC. As we shall see later,
this is dons in an orderly fashion froem left 1o right and top to bottoas of the
mosaic, one {ine i 3 1ime. : 3

. When thmniuemmmummhtMMth
the *holes' left by the previous photoclectric emission of elettrons. The besto
thus neutralizes the previous positive. charge due to photcemission xnd, i
effect, discharges the globule-capacitor, A1 the instant of discharge & rush of
current Rows through the load resistor, which is equal to the pusitive charge
siored on the globule and, hence, is propartional to the light iliumination of

) represented by the This discharge current Sowlng
through the load resistor builds up the video voltage, which i fed to the sace
coeding video ampiificr. As the entire mosaic is scanted, the eiectrice] image
stoced on it is converted succeasively into & video voliage of varyiag inttas.

. tamecus magnitude, which cortesponds to the illumitiation on the individuat
lmmm@km.mm&nmdum_hmhuthR

- pequires & brightly Hmmmmhwﬂmmwhu_u-
largely repiaced, therefore, by comer hibe, the image onhicon,

weanning beam m grokiadly

wecrmon| . posoee
g@‘z‘ﬁm' £

., \ e
PN\ 195, Einivants of s image orthicon cumess tabs

wetron rudtipler

which is fer more sensitive and car: lelevise any thing that is visible to the
naked cye. The image orthicon owes its excepiional sensitivity 10 the electrob
multiplier action of a series of secondary-emission etectrodes. of

trig 189). We have already discussed the eiectron multipher in Coapter 6.
ard other features of the orthicon are sirmiar 1o those of the jconoscope
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