
Aug. 2, 1949. L. W. PARKER 

COLOR TELEVISION 

Filed April 24, 1946 

2,477,645 

BY 

INVENTOR. 
A/S M A4AAAA 

  



Patented Aug. 2, 1949 2,477,645 

UNITED STATES PATENT OFFICE 
2,477,645 

COLOR TELEVISION 
Louis W. Parker, Jackson Heights, N.Y., assignor 
to Federal Telephone and Radio Corporation, 
New York, N. Y., a corporation of Delaware 
Application April 24, 1946, Serial No. 664,487 

(C. 178-5.4) Claims. 

This invention relates to television Systems and, 
more specifically, to an improved light source and 
Optical apparatus for television image reproduc 
tion. 

Principally, the present invention is directed 
to methods and means for increasing the light 
efficiency of television picture reproducing Sys 
terms of both the black and white and multi-color 
classes. This result is achieved by the elimina 
tion of light waste due to filter action, by the in 
creased lengths of time during which the televi 
sion pictures are observable with the human eye, 
by the utilization of a cathode ray tube face ca 
pable of transmitting with little loss and distor 
tion the light generated within the tube, and by 
a highly efficient light producing arrangement 
in which ultra-violet light is employed to gen 
erate visible light. 

It is important to note that conventional color 
television receivers operating, for example, on a 
tri-color basis theoretically utilize only one third 
of the available light at any instant; practically, 
the efficiency is even less when it is considered 
that the colors on the screen of the television 
tube are rarely represented in exactly correct 
proportions and that the efficiency of the filters 
is not 100%. Also, persistence effects involved in 
the usual type of television receiver are detri 
mental to the resultant images. An additional 
disadvantage encountered with the use of thema 
jority of present television Systems is that both 
the intensity and angle of spread of light gen 
erated within the picture tube are reproduced on . 
the outside surface of the tube face with Con 
siderable loss. These disadvantages are very ef 
fectively excluded from the apparatus disclosed 
herein. 

It is one object of this invention, therefore, 
to provide method and means for increasing the 
light efficiency of television image reproducing 
systems, particularly of color television systems. 
A second object is to provide a multi-color tele 

vision picture reproducing System. Wherein color 
filtering apparatus is not required and wherein 
light waste due to filtering action is thus elim 
inated. 
Another object is to provide a television pic 

ture reproducing system wherein a highly efficient 
television tube screen and high persistence auxil 
iary light-producing screens are employed to im 
prove the light intensity and flicker character 
istics of the resultant images. 

Further, it is an object to provide a picture re 
producing System, for television receivers, in 
which ultra-violet light generated on the face of 
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2 
a cathode ray tube causes visible radiation of 
desired wavelengths from surfaces having the re 
quired light generating characteristics. 
The present invention discloses one embodi 

ment of a color television picture reproducer 
which operates substantially in agreement with 
the last-mentioned arrangement. Each line of a 
television picture is traced by a cathode ray tube 
electron beam on a screen material which emits 
ultra-violet light under electron bombardment, 
calcium tungstate being a representative mate 
rial. External to the tube are located a series of 
phosphor-coated transparent screens mounted on 
a rotatable drum, each of the screens being ca 
pable of producing visible radiation of desired 
colors when excited with ultra-violet rays from 
the tube. Due to the rotation of the drum, SIC 
cessive lines of the picture, which are in substan 
tially the same position on the tube face are prop 
erly displaced when they appear on the phos 
phor-coated screens. The drum rotation is ad 
ditionally synchronized such that one complete 
frame of a picture may be reproduced on only 
a single phosphor-coated screen, and such that 
this screen Will produce the color of radiation 
corresponding to the color represented by the 
frame being traced at any instant. The viewing 
arrangement used with this system includes 
equipment for making the rotating picture frames 
appear stationary to the observer for certain 
lengths of time. 
The objects and features disclosed above should 

be made more clear and a fuller understanding 
of the entire invention should be obtained from 
the following detailed description and discussion 
of one preferred embodiment, reference being had 
to the drawings in which: 

Fig. i is a view, partially in section and eleva 
tion, of a multi-color picture reproducing appa 
ratus associated with a cathode ray tube in ac 
cordance with the color television system of this 
invention and 

Fig. 2 is a left side view of the equipment dia 
grammed in Fig. 1. 
Each line of a television picture is reproduced 

by a cathode ray tube f, the face 2, of the tube 
being coated internally with a layer of material 
3, which emits ultra-violet light in response to 
electron bombardment. A narrow window 4, con 
structed of some material translucent to ultra 
violet light, quartz for example, is provided in 
the tube face, permitting light generated by the 
material 3, to be transmitted therethrough. The 
dimensions of the quartz window may be those of 
a narrow rectangular parallelepiped since the 
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horizontal picture lines are all traced in substan 
tially the Same position on the tube face. 
Transparent curved screens 5, are attached 

to a rotatable drum 6, such that different screen 
Sections are successively rotated past the quartz 5 
window 4, when the drum is turned by driving 
means, shown as a shaft 7, in this embodiment. 

4. 
foregoing principles, provided the proper Screen 
coating materials are used, and a direct viewing 
system may be employed also. It should thus be 
apparent that many changes in the arrangement 
shown may be made by those skilled in the art 
without departing either in principle or Scope 
from the present invention, and although only a 

Individual-screens are surfaced, preferably on thes singlel preferred embodiment t has been dia 
Sides adjacent the tube face, with phosphor ma- gramined and described, the sentire invention 
terials 8, 9, and Io, which emit visible light of 10 should not be considered limited thereby. 
different wavelengths. A typical tri-color tele- I claim: - - - 
vision System might employ phosphors which prose. 1. Amethod for reproducing color television 
duce red, green, and blue radiations. images on light responsive surfaces which con 
The driving shaft 7, must: revolve drum 6,Fiat's prises producing picture lines in ultra-Violet light 

the synchronous speed at whichrone frame-of-a-15 at a relatively fixed-position with an intensity 
picture will be traced on one screen attached to - proportionairto the intensity of an electron beam 
the drum, and an additional phasing:must be:se- impiyaging...son. Said. Surfaces, converting at said 
cured in order that the screen with the proper surfaces said ultra-violet light into visible light 
color-radiating surface may be rotated past ther of different wavelengths with variations in inten 
quartz window during any frame tracing interval. 20 sity corresponding to said ultra-violet light in 
R6tative-motion with the required synchronism is pirging thereon, and moving said:Surfaces rela: 
may be imparted:to the drivingshaft bystany of tive' toidhearelatively; fixed' position:So, that: SuC.- 
the many well known television-motive systemss. cessive' visible lines of a picture frames are Spaced'. 
of whichart inductioninotoitsynchronized withia, correctly on said screens and such that certain. Ii. 
phonic mutor or magnetic:brake is representative:e 25, picturersframessare:reproduced only on: Screens 

Pretures traged or the eurvedtscreens. Emustribes emitting. visible: light-of-desired wavelengthsis. 
made totappear stationary to ararobserver, and is 2.2A scoloratelevision ispicture reproducing garr 
the arrangement.shown in the accompanying: fig-tz. rangement, comprising a cathode ray, tube: eap:- 
ures is typical of those which may be applied to, 's able:of tracing television picture lines: 3Withiant 
this inventionic. A glass octagonal shaped rectan-3-30:-electronibeamin substantially: one-dimension, a - 
guilasparallelepipedit: , rotatess, between Yither cathode: ray tube; face which: freely...transmits." 
screensland a projection lens: 2,3n such a manner: ultra-violetlight, a coating for, said: tuberface.: 
as to neutralize the motion of the image forcer-"... whichsenits ultravioletlights: responsive to-bom-:- 
tain lengths of times. Rotative motion...for this - bardment:by said electron:beam; a plurality of." 
parallelepiped::maybe obtained ttfront a motive -35 movable: screens; externakito, said tube, a rotatable, i. 
system such as: that previously mentioned. Re- prismaradidents system external to. Said. Screens, 
sulteraticolor) television rimages are "sevieweditions: phosphor coating materials for. Said:Screens, cap-- 
screer:f3, which may be either opaque: or trans- able of generating and radiating yisible: lights of: 
lucent, depending gupgrwhich side of the-screeni: certain wavelengths:gresponsive; to-ultra-violet 
the observer. is to belocated {(; light impingiag thereon, and means for movings: 
The:phosphor-coated glass screens.5, may, and is saidiscreens: aradcoatings before said: tube-face r 

preferably, should have longipersistence eharac-- and irotating said prism to enable; successive tele-- 
teristics ini order that lines:straced thereon may visienterpicture" lines to be reproduced on said: 
be yiewed for considerable lengths-of-time. Since - screens with the required spacing and to enable?s 
the eye integrates:short duration:light: pulses,-the-f$5..picturer-frames to be reproduced-on-screenshaw-, - 
foregoing gfeature-enhances: the impression- of- ing;desired visible:slight wavelength character. 
ligstiforithebbset Yerk and produces Enore brilliarats', isties said frameseappearing stationary for: a pre--a 
television images: Flicker-effectSysevent.Whera:Only, determined: time responsive to said, rotation of: 
one.color:is: predominaratinia scene; may be less r- said: gprisms. 
ented in Sonne cases; Salmacist to the points of rex.r-50 - 3. As color:television: picture reproducing: ar. 
tinction, when screen persistence is...of sufficient raagement accordingto-claim2, wherein said: 
direction... Pietlure 'efrainese appearing on the coating for said tube:face comprises: a deposit. of: 
Screens is needs not completely: disappear runtills caleium-tungstates. 
nearly a collaplete revolution of the druin.6, cha.S.- 4.Y.A. color television picture reproducing ar. 
been:accorrplished...i. 55,3rangeriaent 'comprising a scathode: ray-tubercap. 
Only assinglesines appears. phithe face of...thel. ablesofstracing television picture lines: withians; 

cathode ray tube , at any instantii This necessi-- electron beam in substantially one plane, a cath. 
tates:sthetiusest-of-short persistence-materials for Odetraystube;face:whichifreely transmits, ultra 
emittingsultra-violet light front the tuberface 4.- : violet light; a scoating for; said tube-face, which: 
In order-storincrease-the-life of these materials, 603emits:sultra-violet lightin: response to bombarde. 
Some means, snob-illustrated, may beautilized to- ment: by said telectron:beam; a plurality of mov-. 
apply a vertical Sweep to the electron beam...and-to-: able screens.externalito said tube, phosphor coat 
obtainia, rotary motion-of-screens 5, which coin- ing::materialisisfor said:screens:capables of gener.'. 
pensates for the line displacement. On the tubers atting and radiatingiyisibleight-of-certain wave. 
face:s. An additional advantage of this invention 655 lengths responsive to ultra-violet lighttimping. 
hitherto not apparent:nor mentioned-is-that a ... ing thereon, means for moving said screensland: rectangular-picture maybe secured having:aSaits... coatingsbéfore said tube face-to-enable succes. 
Smalier:dimension: the length of the line OEF the s sive television picture lines to be reproduced on: 
face'sof the cathodesray tube: A2, considerable is saidiscreens twith theirequired; spacing and to: 
economy initubesizefforta desired rectangular. 70 enable picture frames-to be reproduced on screens: 
color inhage amay thierefore be realized. ... havings desired visible light:'wavelength charact. 
The embodirient as proposed relatesto a multis teristics, and prismatic means for causing: the 2. 

color projection type television: Systern; however, picture frames:to-appear stationary to an ob 
itishöuld be understood that a black-and-whites; servers during certain time intervals:, 
infrage"may be obtained in accordance withiithesis's 5. A color television picture: reproducinguaru 
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rangement according to claim 4, further com 
prising optical means for projecting the sta 
tionary picture frames to a viewing Screen. 

6. A system for reproducing color television 
pictures, comprising a cathode ray tube having 
a screen at one end thereof, means for produc 
ing television picture lines in ultra-violet light 
in substantially one position on Said Screen, mov 
able screens positioned externally of Said tube 
for reproducing picture frames according to their 
visible light wavelengths, coatings for Said ex 
ternal screens capable of generating and emitting 
visible light of certain wavelengths in response 
to ultra-violet lightfalling thereon, driving means 
for moving said screens past Said one position to 
allow successive picture lines of ultra-violet light 
to impinge on said coatings With a desired Spac 
ing, and rotatable prismatic means responsive to 
said driving means for causing said pictures to 
appear stationary for a predetermined time. 

7. A color television image reproducing system, 
comprising a cathode ray tube having a face cap 
able of transmitting ultra-violet light and a coat 
ing on said face for generating ultra-violet light 
in response to the electron beam impinging there 
on, said tube being capable of producing picture 
lines in substantially one position on said face, 
a plurality of movable screens for reproducing 
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picture frames according to their visible light 
Wavelengths, coatings on said screens which gen 
erate and emit visible light of certain wavelengths 
responsive to ultra-violet light impinging there 
On, a rotatable prism, and means for moving said 
Screens with respect to said one position on said 
face and rotating said prism such that ultra 
violet light from said tube may impinge on said 
coatings and Such that visible picture lines on 
Said Screens may be properly spaced, the images 
appearing stationary for a predetermined time 
responsive to the rotation of said prism. 

LOUIS. W. PARKER 
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