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Television in Color

Natural Color Television Accomplished Through the Use of Three Sets
of Special Photoelectric Cells and Color Filters

L VER two yeurs ago Bell Tele-
phone  Laboratories
strated a practical system of
television,

suceessful  representations of objects
At rest or in motion were transmitted
electrically—over wires or throngh the
ether-—for considerable distances. The
reproduction of the scene then trans.
mitted  was  in monochrome—the
erangexed color of the neon lamp.
Reccnt developments of the labora-
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simm.  Its active sorface Is sensitizod
by & complicated process using sul-
phur vapor and oxygen instexd of by
i glow discliarge of hydrogen as with
the former type of cell.

The response of the new cell o
color, instead of stopping in the blue-

green rogion, continues all the way to

the deep red. Decause the former po-
Lassiuim c¢ells were responsive only o
the blue end of the speclrum, objects
of a yellowish color appeared darker
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Ono semi-transparent mirror reflects red llght from the neon tube; one

reflects green light from one argon tube, an

through both mirrors passes

Blue light from the other argon tube.

tories, however, haye made it possible
to reproduce scenes with their frue
*iolor values. The appoarance of real-

y in the reproduced scene is thus
greatly enhanced.

One of the most significant features
of this new achievement is fhat it does
not pequire complétely new apparatus.
The sume lght sources, driving mo-
tors, seanning dises; synchronizing sys-
tems, and the same type of clreult and
method of amplification are used as in
the monochromatic system: The only
pew features nre the type and ar
rangements of the photoelectric cells
At the sending end, and the type anil
arrangements of the peon and argon
lamps at the receiving end. ‘I'lie out-
standing contributions that have wade
the present achicyement possible are
a new photoelectrie ¢ell, new gas cells
for reproducing the image, and the
equipment  assoclated  directly  with

them.
New Type Photo-Cell

To render the correct tong of col-
ored objects, it was neecssary to
obtiuin phiotoeléctric cells which—Ilike
‘the modern orthochromatic or pan:
chromatic plate—wonld bhe sensitive
throughout the visible spectrnm. This
reéquirement has  been  satlsfaotorily
met. Through the work of A, R. Olpin
and G, R Stilwell a new kind of
photoelectric cell has been developed,
which uses sodium in pluce of potas:
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than they should have and the tone
of the reéproduced zcene was tot gulie
correct, 'This disadvantage applied
particnlarly to  persons of dark or
tammed complexion.  When the new
cells are nsed In the original television
apparatus and with yellow filters—
similar to those vsed in phutograph-
ing landscapes in order to make the

The disc and motor drive for the co,or tnlevmon lpparat:la are th
The mirror and oolor?
isc, at the right. llde or 1.he oab nee, No{g

as for monochromatic Jeleviuon
small box behind the

blue sky appear properly dark—this
defect is correcied and the lmnges ns-

‘sume e correct valnes of light and

shade no matler what the color of the
object or the complexion of the sitter,
It Is the availabilify of the new phetos
electrie cells which makes color tele-
vision possible by their use,

The development of color television
linis heen greatly simplified by the fact
that as far as the eye is concerned any
color may be represented by the proper
mixture of just thrée fandamental
colora—red, green, and blue. Phis fact
was nfilized in the development of
color photography, and all the re-
search {hat had been done in that
field was availuble as backgronnd for
color television. A host of methods of
combining the three basic colors to
form the reproduced image was avails
able but, imsofar as the scnding ox
seanning end is concerned, # method
was developed which has no counter-
part in color phatogruphy, The method
of “beam seanning—used in the first
relevision demonstration—has  been
omployed,

Color Filters

To upply this method to color tele.
vislon, (hree seis of phoroelectric colls
are employed In place of the one sot
used before. Bacl of these =ets IS pro-
vided with color filters wade op of
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and the thind sot bus greenish-.
filters which perform a covre-
function for the Dbiue con.
‘of vision, The scuuning disc
light source are the same as
beam scatming arrangement
envchromutic television. The
renee is in the photoelectyic
thanks to the tri-chromutic
color vision, it 1s vnly noves-
iye three fimes the number
seil previously to reproduce
rs.  Three series of television
one for each set of cells, ure

photocleciele cell eontdiner, or
5 lias been built in a somewhit
t form from that unsed in our
onstration. There thires colls
sed arranged in an inverted
in a plane in front of tho object.
¢ uew plhioto-cell cage twenty four
are pmployed, two with “hige"”
‘elght with “green” filters, und
t filters, ‘Those
imbers arve so chosen with respect to
relatlve sensitfveness of the cells
fferent colors that the photoclec-
signals are of about equal value
three colors.
d in three bauks, one bank In
pont of and above the position ot rthe
ed object, one bank diagonally
the right, and another bank diag-
to the lefl, so that the ecells
ve light from both sides of the
ohject and aboye. In placing the eells
Shey are =0 distributed by colar as to

ve no predominanee fn any direction

The cells are

- Side view. of

: sending apparatus with cablnet doors removed.
‘exception of t

hotoelectric cabinet at the left, the apparatus |s identical
MWith tHar used on '."‘,’m?ohmmat.ié QGIQV&?Qn; CAUEISANAS
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& complete
pparatus at
‘4 receiving
d.. On the
loft iz the syn-
¢chronlzing
?aml and on
he ‘right are
‘the amplifiers
for three chan-
nels, In
: con-
talning the
scanning  dise,
the argon and
nean lamps, and
tha color filters.
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fo any color.  In additlon large sheets
of rough pressed glass are set up some
distance In front of the cell contain-
ors so that the light reflected from the
object to the cells ig well diffused,

The felevision signals produced in
the color sensitive photoeleetric cells
fliropgh the color fiters are no dif-
ferent electrically from those used in
monochromatie teleyvision, Three sets
of amplifiers are required, one for
each color, and three conmmunication
channels In place of one, but the vom-
munication cliannels are exactly sim-
ilar to those whicl were nsed swith the
smne scanning dise pefore.

For color teleyision the three lm-
fges myst be recelyed in thelr appro-
priate colors, uud viewed simmltane-

With the

onsly: and in superposition. The first
problemt was to find light sources
which, like the neon lamp previously
used, would respond with the requisite
fidelity to the high-frequency signals
of television, and &t the same time
zive red, green, and blue light, With
snch Iamps avaflable a decision would
have to be made as to how the three
colors could best he combined to form
A single Image.

Methods of Reception

o Several methods of reeception are
possible. For displuying the fransmit-
ted fmage fo & lirge audience a grid®
conld be employed similar 1o that nsed
for the earlier demonstration but it
would consist of fthree parallel Lubes
mnstend of a single one. '

Thys far the television images haye
teen received In a4 manner simitar
essentinily fto onr method for mono-
chromatie television. "The surface of
@ dise similar to that wsed at the
sending end is viewed, and the lzht
from the recelving lamp i8 foenssed
on the pupll of the observer's eye by
saitable lenses. To combine the lght
of the fhree lamps, théy are placed at
some distance behind the seanning dise
and two-semi-teanspurent mivrors are.
set mp at right anglés to each other
but each at 45° to the lne of sight.
One lamp 5 then wiewed directly
through both mirrors and one lamp is
seen by reflection from each, as illus-
trated by the accompanying dingram,

The malter of sulfable lamps to
provide the red, green, and blue light
his required a groat deal of study.
There is no difflenlty about the red
Heht ‘becanse the neon glow lamp
which has leen used previpusly in
lelevision can' be transformed into u
suitable red Hght by interposing a red
(lter, For the sources of green and
blue lght nothing nearly so efficient
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