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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-
tems 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 eolor
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 sereen 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 the ma-
jority of present television systems is that both
the intensity and angle of spréad 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 imsage 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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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 fungstate being a representative mate- -
rial. External to the tube are located gz series of
phosphor-coated transparent screens mounted on
a rotatable drum, each of the sereens 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, suc-
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 gbove should
be made more clear and a fuller understanding
of the entire invention shoild be obtained from
the following detailed description and discussion
of one preferred embodiment, reference being had
to the drawings in which:

Fig. 1'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 ' B

Fig. 2 is g left side view of the equipment dia-
grammed inFig. 1.

Each line of a television picture is reproduced
by a cathode ray tube I, the face 2, of the tube
being coated internally with a layer of material
8. 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
& 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

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

window 4, when the drum is turned by driving
from the present invention, and although only a

means, shown as a shaft 1, in this embodiment. >
Individuakicreens:are-surfaced, preferably.onthe.s  singlel preferred 3 embodiment thasi:béen dia-
sides adjacent the tubé face, with phdsphér ma- grammed ‘and ~described;” the -entire~invention
terials 8, 9, and 10, 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 whichpzes: - 1..A-method for reproducing color television
duce red, green, and blue radiations. images on light responsive surfaces which com-
The driving shaft 1, must-revolve «drum 6 Sat:" prises:producing: pictuce lines in ultra-violet light
the synchronous speed at whicirome frame-of:a ~15 "abia -relatively: «fi¥ed position with an intensity
picture will be traced on one screen-attachéd to - proportional-to the intensity of an electron beam
the drum, and an additional phasing:must:be:se-~ . impinging..on.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 thé-  of diffetent wavelengths with variations in inten-
quartz window during any:frame tracing interval. 20 sity corresponding to said ultra-violet light im-
Retative-motiomwith the eequired syncinomism 2 pinging thereon;andmeying: said :surfaces: rela-
mey bé&imparted:tothe driving shaft-byany ok titersondlerelatively: fixed- pasition :so.that-sue- -
the many weltiktrowntelevisipmymotive systems;:. cessivervisibledines of:a picture-frame:are spacet.
of-Wwhich anpinduetiommotorsynetirorized:-withila correctly on said screens and such that cerfaini:
phonic:mutor ormzgnetic:braled is:represertative: s 95, picturerframes:are-reproduced only -On: SCrEeens
Pleturestraced on théeurved:screens:mmstzbes emﬁting:.wisiblm&ightbf:-desired:wavelengt,hsz:.
made toappesr stationary o anrobserver;: ands 9. 7A =calor-televisionpicture :reproducing -ars -
tHearrangemert:shown hrtlrer accompanying: fig+-- rangement; comprising a -cathode ¥ay. tubereaps.-
uressis typical .ofithese whick may:be applied:to:>  able: of-#racirdg.television .picture Jdineswith.anr
thisiinventionci. A glass:ectagomal :sha:peﬂmectamz»30:-‘electxmmbeam::imsubstantiaibﬁ;.one.dimensien, 18
gulatrparalielepiped: | f; rotmtes;s between::the: catirode: ray viuher face:-whiech: freely. transmiis.-
screarzsiand a projection letis £2,%n such: a mannere: ultra-violetsrlight, : a scoating.for. said.tube face -
agtoneutralizestiremotion:ofithe inrage forcer-:- which emitsrultrasvielefsight.responsiverto. bom-:-
taimrlergths:of-times. Rotative mobion-for:this - bardment:-by. said .electronbeam;: a -plurality. of..
paraitelepiped:nraycbe oltainedfrom @ motive 35 ‘monahie screens.externakto.said-fube,:a rotatable.:
system such as:thatsprevioisly. mentioneds Res-- prismmranddens systenr-external fo.said. screens, .
sultsmtitcolorntelevision nimages -are=viewedont  phesphor coatingimaterials-for.said screens.cap-.-
screeri 3, which: mzy bereither opague-oritrans=-  able of generating and radiating yisible dight: of:.
Iucent; dependinggiporrwhichiside-of:the-screerr:  cerfain s:wavelengths:sresponsives to..-ulira=violet
the ohsenver isito-bertocated: 40ilightimpinging: thereon; andmeans.for moyingx
The:phosphor=ocosted glass screens:5 may, and:: sairscreensrand:coatingscbefore said:tube-face«
preferably: shoulds-have-tong:persistence eharac-:- and tatzting saiduprism to enable:successive tele--
teristicy intorderthat Jines-traced-thereen may.”  visiersnpicture- lihes-:to be:rreproduced:.onnsaid:s
beviewed fomcansiderabledengths-of-fime. :Since . screenswith:the requtived spacing and-to .enable::
the ey imtegrates:short duration-light pulses,-the 5. picturerframes:to be reproduced-onscreens: hay; -
foregoing :feature~enhances -the impression..of..  ingiedesired visibleslight wavelength .character- -
lighttfoi:the ebserver-and-produces. more brilliant.:  isties;saidframes:appearing stationary for:a pre--
television images:s Flicker-effects,-everswhen-only. ;  determined: time:-responsive 0 -said:ratation: of -
oneseolor:is:predentinant.ina scene; may be-less—-  saidicprisms
enedim: some «cases:almest $0 the-point. of .ex- 50 3 - A ~color=:television spicture -reproducing. ar- -
tinction, when screen persistence is.of:sufficient..  ramgement: according.: to- claim :2,- wherein. said:!
durstions:. Pigture-frames:-appearing.son .the coating forsaid fubg-face comprises: a -deposit: of~!
sereens:s needrnab;rcompletely: » disappear-runtil..  calgivmrtungsiates:
nearly awcomplete revolition-ofsthe«drum.6,.has:- 42 A calortelevision  picture sreproducing:ar -
beeraceomplished:i. ) s5erangement; comprising :a recathode: ray.tubescaps, -
Only.a ssingle.diner appears. on:the.face of.the..  ableoftracine ftelevision picture:lines:with-ans:
cathode ray tube {, at any instant,s This.necessi~-  electron beam in substantially one plane, a cath=-
tatesthe-usestof:short persistence-materials far oderray:tubefacewhichfreely fransmits, ulbrae
emitting ultra-wielet light:from.thetube face 4.+  violet dight;-a scoating for: said tube-face which::
Tnsorder-to:inerease-the-life -of $hiese-materials,. 6o emits-ultra~wiolet: light.in:response 4tobombards .
some means;snob-illustratedsmay:beutilized £0..  ment: byrsaireleciron:beam: a plurality. -of - mov---
apply a vertical sweep to the electrombeam.anddo-:  ableiscreens.exbernal:to said tube,:phosphor.coat-
obbzina rotexy motion-of:screens 5,.which:com- ingmaterialsifor-said :screens.capable:of; genets
pensates for the line displacement:on-the-tube:.:.  atibgand radiating yisible light:of certain waves.-
faee:: An-additionaladvantage: of -this invention 65ilengths respansiverdo ultra=violet lightimpings -
hitherto.mot. apparent:mor mrentioned-isvthat-a-  ing thereon, means for moving said screens:and:!
restangutar.ploture may-be:securedrhaving.as:its.~  coatingsrbéfore: saidtubedace 4o enable: succes-
smallemdimension-the length.of-the:dine emthe ¢  sive-television:picture lines:to-be reproduced: on::
facerob thewcathodewray tube:: Anconsiderable-  saitsscreens.swith:the:reguired:-spacing :and o
ecanomyninrtubesizesfona :desired-rectanglar r1tenable:picture framres: tobe reproduced -on screens=
calor:imagemay therefore be realized. .. having:sdesired-wisible light-wavelength -charac- -
Theembodinent as proposed-relatesto:a multis - teristics, and prismatic-means: for -causing- the=
calek; projecticnstype televisionrsystemr; hawever:.  pictureframes:to--appear stationary :to-an ob-
itishoutd be understood-thatablack-and:whitelr  serversduring:certain: time dritervalsls
irmge ey béwobtuined-in -accurdance withithe =75% 5. Aacolor selevision-picture: reproducingvars -
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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 light falling 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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