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ATHODE RAY TUBE HAVI NG | MPROVED SHADOW MASK (71) W, RCA CORPORATI ON, a
corporation organi sed under the |aws of the State of Del aware, United
States of Anerica, of 30 Rockefeller Plaza, City and State of New York,
10020, United States of Anerica, do hereby declare the invention, for which
we p ray that a patent may be granted to us, and the nethod by mhlch'it S
to be perforned, to 5 be particularly described in and by the follow ng
statenent: - RCA/RUAL iBATENT ASSIGNMENT t 0 cat hode-ray
t ubes havi ng apertured shadow nmadit® LIGENSE AGREBMENT cularly to a shadow
mask construction that reduces m sregi ster between el ectron beans and
phosphor el enments of _the tube screen caused dom ng of the shadom/nask
during tube warnup. NGREEMENT, madeq ﬁ/ﬁ' f&@w Ty and

producing ab%%%%%n' ecOr A tl y ODé&aware corporation having offices
at 3135 Easton Turnpike, Fairfield, Connecticut ("RCA") and
RCA Licensing Corporation, a Delaware corporation having
offices at Two Independence Way, Princeton, New Jersey 08540
("RCAL").

WHEREAS, RCA proposes to transfer and assign certain
patents, patent applications, inventions, royalty bearing
licenses, books and records and other assets together with
certain liabilities and obligations associated with such
assets and the business conducted thereby to RCAL (which
transfer is to be made in accordance with the Plan of

Liquidation of RCA as adopted by RCA on June 10, 1986 in
exchange for the stock held by RCAL in RCA).

NOW, THEREFORE, in consideration of the foregoing and
the mutual covenants hereinafter set forth, RCA and RCAt agree

as follows:

I
DEFINITIONS
1.01 CE Business shall mean: that business owned and

operated by GE, both directly and through certain of its

Subsidiaries, engaged in the research, design, development,



convergent electron beans are prejected through a nulti-apertured col or (Eﬁd
sel ection shadow mask to a nosaic screen. The beam pat hs through the nask

are such that each beamim pinges upon and excites substantially only one
ki nd of-color-emtting phosphor on the screen. enerally, the shadow mask is
attached to a rigid franme, which in turn is suspended 15 wthin the
piict.ure tube envel ope. ' 15 When
a color cathode-ray tube is operated, the electrons that strike the shadow
mask cause it to heat up. Since the edges of the shadow mask are attached
to a somewhat heavy frame which serves as a heat sink, a tenperature
differential devel opes between the center ,and peripheral portions of the
mask. Because of the tenperature differentfals, the mask 20 center, the
mask edge and the frame expand at different rates. This difference in
expansion 20 rates causes a dom ng of certain portions of the mask toward

the screenmahirbbeue@)l ¥a1d ddee ﬁ“s’i?ﬁ'butﬁfolfsﬂ NS Céé&?@éméﬁ%iéc@ééﬁf s on the

regi ster between the el ectron beans and p phor el enments because

strai ght | pRednceissCand wiifidhouiEaigss A s heefd £red!t Bo F §Adi GBganizédanged
wi th changes in mask to screen spacing. Since the edges of the mask are
fixed to awithimeGEplas adlhd ConsunidierEl ect ronilosi Bysbhesde nask edges.
Therefore, maxi mum m sregi ster 25 caused by dom ng occurs approxi mately
hal f way between the nmask center and mask edge. M sregister is defined as
bei ng the amount an electron beamis off-center fromits respective
phosphor ellef2nt. B&enssunes Elgcetrpnies) Proguetscshaklpeean: passi ng

t hrough the nask nisr%gister with the @hosphor Slenents of the_ screen. The
msregister effect d@Mofily EXPAYRER Lhat 2re dgvelopad:es Beingpe

operation but S iiGm | GeVende A il 08 B E8Chr Fae s MRSt nrescnea
st eady as of the date hereof.

(b) Notwithstanding anything above that may be
to the contrary, Consumer Electronics Products shall
not include (x) any components, parts or accessories
of the type that are being developed, manufactured
and/or sold as of the date hereof by any part of GE
other than the CE Business, or (y) any components sold
as products of the type manufactured as of the date
hereof by any part of GE other than the CE Business
(and not manufactured by éhe CE Business) that were
merely being sold by, among others, the CE Business.

(c) Further, it is understood that the term
"Consumer Electronics Products™ shall not include
professional broadcast products, power and conversion
tubes, commercial video prpjectors not intended
primarily for use by consumers and accessories

' therefor; television signal distribution systems and
accessories therefor; computers, home or otherwise,

and computer peripheral equipment other than monitors



state tenperatures, general electron beam m sregister caused by expansion<g%§>
of the mask is conpensated by tenperature sensitive frame supports which

nove the mask-franme assem bly toward the screen. Such tenperature
corfpensati ng support is disclosed in U S. Patent 35 3,803,436 issued to
Morrell on April 9, 1974. 35 Anot her
prhl em somewhat related to doming is blister warpage. Blistering occurs

dur- ing operation of the tube and is caused by a video pattern, such as a
sustained white spot in the TV image, that devel ops |ocalized heating of a
part of the mask. According to the present invention there is provided a

cat hode-ray tube utilizing an aper- 40 tuged shadow mask for registering

el ectron beans on phosphor el enents of a cat hodolu- 40 m nescent screen,
wherein mask is such that the ratio of the edge-to-center spacing between
said mask and said screen is greater than 1.15, and wherein the mask-screen
spaci ng in- crefsescosinerouseéy digitbbeveaabr enterhbei®dIBrodacesspaci ng
varying proportionally to the change in spacing between adjacent apertures
of said mask. 4fobildhanditwerwapnradiocenddbelieghond pkbaietis)ganand

t hereby al so reduces_el ectron beam 45 2
1, 546, 889 auxiliary products therefor? spundgreceordingscdbhy nbese
probl ens. - Cathode-ray_ tubes of the prior art and the

i nventi on can bebiiing sound, seragdingneguipment) including,
without limitation, disc records, tapes, tape

cartridges and cassettes, music videos and videograms;
and sheet music and other forms of musical
compositions; and CED video disks and video disk
players as developed by the RCA "Selectavision" Vvideo
Disk Division prior to the date hereof.

(d) Moreover, the term "Consumer Electronics
Products™ shall not include (i) consumer products in
other established consumer categories, including,
without limitation, major appliances, housewares, and
lighting products, whether or not such products
include as a part thereof electronics systems and
subassemblies which would be, if sold separately,
Consumer Electronics Products, or (ii) plasfics
materials or solid state devices (e.g. integrated
circuit chips and discrete devices) or components or

constituents thereof.

1.03 Patents shall mean: patents, including patents
. of importation, patents and certificates of addition and
utility models, patent applications,and divisions,

reissues, continuations, continuations-in-part, renewals



FIGJRE 1 (sheet 1) is a plan view, partly in axial section of a prior art G%j)
shadow 'nmask 5 cat hode-ray tube.

5 FIGURES 2, 3 and 4 (sheet 1) are enlarged schematic views of portions of
a lline.screen showi ng an el ectron beam i npi ngi ng thereon; FIGJRE 5 (sheet
1) is a graph of electron beam m sregi ster at a point hal fway between. the
ceqter and edge of a shadow mask versus tinme 10 FIGURE 6 (sheet 1) is
an enl arged view of a portion of the mask and screen in the area 10
i'ndicated by the nunmeral 6 in FIGLJRE 1. FIGURE 7 (sheet 3) is a schematic
side view illustrating geonetric relationships bet ween an el ectron beam a
mask and a screen. FIGURE 8 (sheet 2) is a rear view, partly cutaway, of a
tube faceplate having a prior art 15 shatdow mask mounted t herein.

15 FI GURES 8A, 8B and 8C (sheet 2) are enlarged views of indicated portions
of the mask of FIGURE 8.' FIGURE 9 is a rear view, partly cutaway, of a

tube faceplafige il dhsd W Wy oK KIS BIE] Tardony e PRL R oS one

enbodi ment of the present 1nvention. and 9C are

enl arged vipawends whiichnfey B e vh udhaappbic#tidns. 20 GURE 9. FI GURE
10 (sheet 3) is a plan view, partly in axial section, of a shadow mask

cat hode- ray tube having a flat faceplate. FIGURE 11 (sheet 3) is a plan
view, partly in axial section, of another shadow mask .
1.04 CEP Patents shall mean: Patents whose subject
matter is specific, i.e., primarily applicable, to
Consumer Electronics Products without substantial

aprlications outside of such products.

1.05 Other Patents shall mean: Patents whose subject
matter is not specific to Consumer Electronics Products
but which have application to Consumer Electronics
Products (or to components, parts or accessories therefor)

as well as other products.

1.06 Subsidiary shall mean: with respect to any
Person, any other Person in which such Person, one or more
other Subsidiaries of such Person or such Person and one
or more other Subsidiaries of such Person (i) legally or
beneficially owns voting capital stock or other voting
indicia of ownership representing more than 50% of the
voting capital stock or bther voting indicia of ownership
of such other Person or (ii) legally or beneficially owns
voting capital stock or other voting indicia of ownership
J representing 50% of the voting capital stock or other
voting indicia of ownership of, and effectively controls,

such other Person.



25 -+ cathode-ray tube having a flat faceplate, and having the rate of (éé)
spatial "change of its spacing 25 fromthe mask changing in polarity several
times over the radius, follow ng the teaching of our Application 35897/78
di vi ded- hereon, and which forns no part of the invention of the present
application. (Serial No. 1546890). FIGURE 1 illustrates a prior art
recdf.angul ar col or picture tube, having an evacuated gl ass 30 envel ope 20
conprising a rectangul ar panel or cap 22 and a tubul ar neck 24 connected by
a 30 funnel 26. The panel 22 conprises a view ng faceplate 28 and a

peri pheral flange or sidewall 30 which is sealed to the funnel 26. A npsaic
t hree- col or phosphor screen 32 is |ocated.ga the inner surface of the
facepl ate 28. The screen 32 is a line screen, i.e., conprised of an array
of parallel phosphor lines or strips, '"with the phosphor |ines extending
substantially 35 parallel to-the vertical axis of the tube. The area

bet ween phds{br |ineersenfshatd meah:al agirt ifdishdaabi ngorpbeatiaba, A

mul ti apertured shadow nask 34 is renovably nmounted in predeter- m ned
spaced rel {acknenghin, t heintrventare, Ahruati nbusisessoasgogia6ionhown
schenat|CMI)aﬁ¥'dot;ed lines in FIGURE 1, is nmounted within the neck 24 to
generate af RRtiEY eclRELUAIRG BRBYENEOYEENMEBRAANENLEEYal Ong co- pl-anar
convergent paths through the mask 34 to 40 the screen 32. Wen
appropriate voltages are applled to a yoke 40, the three beans 38B, 40 38R

d 38G field h
the boans 5 Tan oo Sh¥EH 868N, *MenBE et "Eh e AR EonBany . o HopeFoshor
the screen cikpditke P! & ¢tytst§&hefayakze§rVilhaiﬁa%gFﬁgﬁ P8hESrEhr "e

defl ected beans I n the deflection zone s nof own in fead
the beans are schematically shown as having an 45 instantaneous bend at
the plane of deflection P-P. 45

1.09 Except where the context otherwise requires,

references in this Agreement to any party or identified person
shall be construed automatically to include all Subsidiaries

of such party or person.

1.10 Except where the context otherwise requires,
references in this Agreement to any defined term in the
singular shall be construed automatically to include the

plural and vice versa.

IX

ASSIGNMENT OF EXISTING PATENTS
' AND UNPATENTED INVENTIONS

2.01 RCA hereby assigns and agrees to assign or have
assigned to RCAL all CEP Patents (including the inventions
claimed therein and including the right to sue for past
infringement thereof) and all documented unpatented inventions
that are specific to Consumer Electronics Products which are

owned by RCA as of the date hereof.



Al t hough the present inventian.is described herein wth respect to an (E;%)
i'nline -gun, line screen type cathode-ray tube, it should be appreciated
that the broader concept of the invention is also applicable to the delta
guns dat’ screen cathode-ray tube as well as to other cathode-ray tube
types. 50 For a full understanding of the present invention, it is
degirable. to know what el ectron 50 beam mi sregister is. FIGURES 2, 3 and 4
show t he el ectron beam 38G i npingi ng' on a portion of the screen 32. Each
phosphor line (42R, 42G and 42B) is separated fromits adjacent |line by a
gap that is filled in wwth a |ight absorbing substance 44. The width of the
beam 38G is slightly wider than its associgted phosphor |ine 42G This
arrangenent is 55 commonly referred to as a negative tolerance nmatrix and
is a preferred screen construction 55 for practicing the present invention.
The present invention also is equally applicable to posi- tive tol erance

matri x tubes,§phosphContingenthuponiREALSBaagiredity dn iadviantes ¥dDighyy an
subst- ance and which are wider than their associated beans) and to-

non- matri x eqgbtbable Shar@URE 2het ladtolraeysof desaan@ @xpensesc idfy amyntstridd
on its associated ghgsphgr line 42G. 60 This is the desired beam position
for accurat&oropastoinfgingamente thiee domgaes vyarged in By sadmeguirt t he

shadow mask_wi || occur npvig&gthe enter of .the mask toward the screen and
the beam 38€P%i PRSbedPRringgpmentys he @R llosated, hetmeaen, RCA)pnd IRGAL,

42G in Fl 3. ILn_thi . Lh .ph h | i d [
full oxci t ¥R GARPRE EPEed AE5 SRty PLARY Loptne dabe JRKGLF BATAHAS 4
h 8 b
i or ogr st or £0 FEAL REOCBARABUE Fot Ant e rehbalt APrer enll QWP HERE, | o
payable to RCAL.

2,03 A list of CEP Patents and documented unpatented
inventions hereby assigned or to be assigned to RCAL which is
complete as of November 3, 1987 is attached hereto as Schedule
A. RCA agrees to supplement the list to add additional CEP
Patents or unpatented inventions specific to Consumer
Electronics Products owned by RCA as of the date hereof,
including any shch CEP Patents or unpatented inventions
discovered in the future, and to assign such CEP Patents or

unpatented inventions as of the date hereof to RCAL.

IIX
LICENSES TO RCAL
3.01 RCA hereby grants and agrees to grant to RCAL an
exclusive, paid-up license, with the right to sublicense
. others, to make, have made, use and sell Consumer Electronics
Products, under all Other Patents and documented unpatented |

inventions which are applicable to Consumer Electronics



3 1,546,889 @

3 Tine 42B, thus causing a color purity problem As previously noted, «the
doming effect is caused by uneven heating of the shadow mask assenbly.
FIGURE 5 presents a graph of m sregister as a function of tine of an

el ectron beamw th a correspondi ng phosphor Iine | ocated hal fway between
thg_center and edge of 5 the screen. The solid curve 50 represents

m sregister for a prior art tube and the dashed 5 curve 52 represents the
m sregister in a tube using one enbodi mrent of the present inven- tion. The
peaks of the curves 50 and 52 occur from3 to 5 mnutes after tube
activation. The m sregister then decreasesnas the nmask continues to warm
up. It should be noted that domng is a novenent of a portion of the mask
toward the screen 10 while the periphery of the mask is held stationary.
The effect of this novenent is illustrated 10 in FIGURE 6. The shadow mask

i s indicat @kddudt® SWwkéiPNss btRerNPeodadts) ndadedhpehi hreNowred gs;akeﬂ
34 and its heated, doned position, designated 34'. The boundaries of " a

portion of (obemsntiBGich REAskast ar oightatoageantr such hhticaheahedsnek
34 are shown by dashed lines 39 and the boundaries of the beam portion that
passes t hr dihgh dake shewedf. aperture of the domed mask 34' are indicated by
the dot and dash lines 39'. The distance 15 "x" indicated in Fl GURE 6,

represents msregi ster occurring because of domng. The re- sult of dom ng

m sregister_is a shift of,bean1|andLng BositLon on the screen toward the
center of thPZ%creefh® licenses, wit he right to sublicense, granted

to RCAL under paragraph 3.01 shall be worldwide and
irrevocable and shall extend for the life of each Patent to

which they attach.

3.03 A list of Patents (other than CEP Patents) and
documented unpatented inventions and which are administered by
the group responsible for RCA's consumer electronics licensing
activities and which may be applicable to Consumer Electronics
Products as well as other products, which is complete as of
November 3, 1987 (except for certain Patents subject to a
preexisting right of ownership in Burle Technology, Inc. as
set forth on Schedule B), is attached hereto as Schedule C.
RCA agrees to supplement the list to add additional Other
Patents or unpatented inventions applicable to Consumer
Electronics Products as well as other products, administered
by such activity and owned by RCA as of the date hereof,
including any such Other Patents and unpatented inventions
discovered in the future and to grant exclusive licenses in

. the field of Consumer Electronics Products to RCAL as of the
date hereof under any such Other Patents or unpatented

inventions.



As the mask warns up, the effect of dom ng decreases because the Y
tenperature gradients 20 in the mask decrease. Furthernore, heating of t

mask causes the nmask to expand thereby 20 noving the apertures in the mask
| aterall'y outwardly (i.e., parallel to the screen) fromtheir origina

| ocations. Such outward novenment produces a msregister away fromthe
center of the screen. It is then this conbination of dom ng reduction and
heati ng of the nmask that causes the mask apertures to return toward
alignment with the associ ated phosphor l|ines. 25 However, the expansion
of the mask causes nore severe msregister problens at the edge 25 of the
screen. In order to correct for the m sregipgster problem at the edge of the
screen, it is common, to support the mask-frane assenbly on heat sensitive
supports that nove the nmask-frame assenbly toward the screen to reduce or
elimnate the m sregister caused by nmask expansion. Since the conpensation
provided is correct only when there is no jwat 30 gradi ent between the
portions ofthe mask in the support frane sonme residual nmisregister at 30

t he hal fway: point as shown bRCCERTANCEecOFoASBIGURENTSWAND exist. It al so
shoul d be noted that because t he BACENBES;a IFDEMNEAYheat sink at its edge,

i.e., mask franme, sone tenpera- ture transient will always exist in the
mask durlng4{%be opeR@RLoherghy AREPRLS: andoRrgrees: &0 gccepti tdeni | | al ways
be present. FIGURE il grakes %gﬁ %ga ry.Qf a shadow mask tube.
Line P-P ag%-'?%’-?%‘?%§§n¥'§ h@“ 350PEn & d4 CERS e 95 AxdRde @Ndon)

as in FIGQU The_d anc Rlane P-P to the screen 32 is
designatengégb%n%r?ﬂgeépgg gg%%egﬁrﬁﬁ e?ﬁHdOM/nask 34 and the screen 32
(measured parallel to the aX|s A-A) is designated "g". The distance "S"
represents the distance fromthe tube central axis A-Ato the center 54 of

an of f - axi sq eg£Ct r ONRBEAT™h@teby assumes and agrees to pay, perform and
discharge, and to indemnify RCA, its parents and their
respective Subsidiaries against and hold them harmless from)
all obligations and liabilities of RCA, its parents and their
respective Subsidiaries arising from the conduct of the
business that is attributable to the assets transferred and

the licenses granted to RCAL hereunder.

Vv

GENERAL
5.01 RCA shall bear all expense (including reasonable
attorneys fees) for recording any instruments of assignment or
transfer or notice of license as to the CEP Patents owned by
RCA as of the date hereof, and shall pay any fee charged or
tax levied thereon._ All patent application filing costs, all
prosecution costs for pending applications and all maintenance
costs for Patents transferred to RCAL shall be borne by RCA if

due or incurred prior to the date hereof and shall be borne by



40 passes through the deflection plane P-P, and "a" represents the
center-to-center spacing 40 between apertures in the mask 34. The

f oregoi ng di nensi ons are approxinately related as shown in the follow ng
equation:gq = La/3S In the present invention, in order to reduce the effects
of doming, the shadow nmask 56 is given a contour or curvature thereby

prui ding an edge-to-center variation of greater than 1.15. At the sane
time, the value of "a" is also varied proportionally to "q". This is a 45
deviation frommany prior art |line screen cathode-ray tubes wherein "a" was
made uni formover the entire mask and "gq" was permtted to vary only with
"L" and "S"'. FIGURES 8, 8A, 8B and 8C presgnt a prior art shadow mask
having a radius of curva- ture of [err]. Values for "a" and slit width for
this mask are given in millineters. In the 50 center 60, edge 62 and

hal fway 64 between the center and the edge, the value of "a" is 50 shown to

be a const artal. FZolimanihafted tHelldate lEreet. | RCOECiL LS etpewsé| O ife
center 60 to the edge 62 of the mask 34. In an enbodi ment of the present

i nventi on wbeoperattee with RCAL imurthe wxeait borshefical I'msécé&dsasy 850 mm
shown in FIGURES 9, 9A, 9B and 9C, the aperture spacing in the mask 55 56
havi ng gr eaisstocuments of rasdgnment @and . rElated Mocwnerts 66tofbe he -mask
to 0.885 at the 55 halfway point 68, to 1.000 mm at the edge 70 of the
mask. Thus PREPAFEG h¥e cfpfah RELANG Wil perfarm all (pegessary scts. 30

tinmes, that _at e center., If t slit, w as used [n the prior art
mask 34 of EPEURBE; SFeyLIQW and ¢ %&YS%"O%E# weh }astruments. and

i nt ai - ¢ hECBIme R S PAARE A PG 63 cFhn FEpn FiFRER Eexefe.

relative to the slit wdth of the prior 60
5.02 In support of the assignment of unpatented
inventions, RCA agrees, upon the request of RCAL, to make
corresponding assignments to RCAL of its rights and remedies
against the inventors thereof, or any of them, so far as
relating to such unpatented inventions and arising by
operation of law, estoppel, impliqation Or express contréct,
including, without 1imitatibn. those rights as expressed in
contracts between RCA and present and past employees and

consultants.

5.03 No warranty or representation is hereby given or
implied with respect to the validity of any Patent, or that
the invention of any Patent iicenseﬂ hereunder, or that any
assigned invention is or can be used free of any claim for
compensation, based on Patents or otherwise, of any one not a

party to this Agreement.

5.04 Except as otherwise herein expressly provided, no

obligation is hereby assumed to maintain, prosecute, enforce



art. mask. In fact, if the values for "a" were varied fromO0.77 mm at the cégg
rask center to 1.14 mm at the edge of the mask, the slit width could be

held at a constant 0.15 mm ‘over the entire mask for a given grading

factor. "An increase in slit width is highly desirable since it eases

manuf acturi ng of the mask. 1,546,889 Table A presents the ratios of mask

t o, screen spacings (q - neasured parallel to central axis of tube) for two
prior art tubes and for two tubes constructed in accordance with the

present invention. The first colum shows the ratio of q spacing at an edge

of a mask along its major axis to the q spacing at the center of the nmask.

The second colum shows the sanme S rati g gaken along tube diagonal. TABLE

A Mpjor axis q Di agonal g 10Center (q
Center (q 10 19"-90 Prior Art Tube. 1.13
1.12: 15 [err] Prior Art Tube 1.10
1.09 . b 25tiGete,l file) pusEitg o¥ a3efénd any Patent with#r the
1.45 Invention 20 25" Tube 2 Incorporating Present 1.58
1.48 - s¢ope of this Agreement.
5.05 The patent rights transferred or granted to, or

retained by either party under this Agreement, may be
transferred or granted to others by such party together wifh
the business to which such patent rights pertain, or pro tanto
with a sale of a part of that business; provided that such |
transfer or grant shall not diminish or otherwise adversely
affect the patent rights held or retained by the party hereto

not involved in such transfer.

5.06 In tﬁe event that RCAL shall contemplate or commence
any judicial or administrative proceedings under any CEP
Patent, or under any Other Patents as an exclusive licensee of
RCA, RCA shall cooperate with RCAL in respect to such
proceeding or contemplated proceeding. RCA's cooperation
shall include: providing relevant information and documents
that are in RCA's possession, and making personnel available
on reasonable request for interview by counsel, and for
deposition and trial testimony if reasonably deemed necessary
or desirable. RCA agrees to be joined in such proceeding or
to have the proceeding brought in its name if such action is

' reasonably necessary or desirable for jurisdictional
purposes. RCAL shall consult with RCA prior to commencing any

such proceeding and shall indemnify and reimburse RCA for all



I nvention It can be seen that the edge-to-center q spacing ratios are (:///
substantially larger than the sane ratios in the prior art tubes. For the
two exanpl es of tubes incorporating the present 25 invention, it can be
seen that all edge-to-center g spacing ratios are greater than 1.15. 25
By increasing the curvature of .the shadow mask froma radius of 1000nm to
a.\radi us of 850mm both domi ng and blister warpage as well as their

associ ated resultant nisregisters are reduced. It is known that added
curvature can provi de added strength. Therefore, mask war page can be
reduced. Furthernore, because of fhe geonetric relationships when the 30
tube is operated and the mask becones heatygd, a point on a mask having
greater curvature 30 noves a snaller distance toward the screen than does
a simlarly |located point on a mask having | esser curvature for a given
mask- expansi on. For the foregoing mask curvatures, dom ng or novenment of a
portion of oEhRCAR2Sk ekpenseést,hd rodud@ing cowtier Fdds A AUily 4RedBdd ONS i N
the 1000 mm radi us of curvature nask to approximately 30 m-crons in the 850
35 mm naghin$keRCAcresud tiimg' £rgmersudls procesdiangd N t he nisregi ster

tol erances of the off- 35 center phosphor lines. Again, as previously
nmenti oned, the spacing between |lines on the screen cannot be too |arge
since it would produce an objectionable coarseness to the view er. .
Therefore, the chosen spacing should be a conprom se between the possible
I ncrease in tolerance and an acceptable c seness of line trios. By

mai ntaining a snaller value of "a" 40 .at"‘the central portions of the

appearnace of the Screen 15 that of ENE SFEELLS B presents
tolerance gngydom Ngckl SAVREAS AP HR e Ynd PHidVe Hrda LA AN hn
exclusive, paid-up license, with the right to grant
sublicenses to others, to make, have made, use and sell
products in all fields other than Consumer Electronics
Products, under all Patents and unpatented inventions (and all

Patents issued on said unpatented inventions) which are

assigned or agreed to be assigned to RCAL hereunder by RCA.

6.02 RCA and RCAL further agree that the CE Business shall
have a paid-up non-exclusive license under the Patents
aésigned and licensed hereunder to make, have made, use, sell,
lease or otherwise dispose of Consumer Electronics Products,
which license shall terminate in the event of the sale of the
CE Business to a third party not affiliated with RCA. Such
license shall not be assignable, in whole or in part, by RCA

to any purchaser of the whole or part of the CE Business.

. 6.03 In addition, any purchaser of that portion of the CE
Business comprising either or both the picture tube businesses

ih Mexico City, Mexico and Jaguare, Brazil shall be entitled



for. a new tube with a shadow mask having greater curvature than the mask of
the pritor art tube (850 mm vs. 1000 mm radius) at points hal fway between

the centers and edges of the 45 tubes. Al units are in mllimeters.
45 TABLE B Tol er ance Dom ng 50

Avai |l abl e M sregi at er Resul t 50 Prior Art Tube

053 079 . 026 55 New Tube

067 066 .001 The increase in tolerance and

the reduction in domng msregister is due to the dinen- sioning of the new
tube. The resultant m sregister at the point on the screen where the 60
effects of domng are greatest can be signhbicantly reduced (e.g., by 0.27
nm in TABLE 60 B). Although the mask of the invention has been shown with
respect to a curved faceplate, the concept of the present invention also
permts use with a flat faceplate. Heretofore, although shadow masks for

use with lite secetvé Poym ROALhawiekoat! ¥urkheradonsidexiationgs 65 their
associ ated faceplates, often the mask and faceplates were substantially
parallel. Aftevofdble bicenses or sublicenses, as the casel mag6b@l39

5 faceplate is desirable in that it permts %reater vi ewi ng angl e w t hout
di storti on withogbr fushher sublicensing rights, but only to the Patents

and licenses transferred hereunder which were held by RCA as
of September 27, 1987 for the continued manufacture and sale
of the picture tubes and other products of the CE Businéss

produced by such facilities as of the date hereof until such

time as such facility is no longer in operation.

VII

SUCCESSOR CORPORATIONS
7.01 This Agreement and the license granted hereby shall
not be deemed to confer any rights upon, or be enforceable by,
anyone other than the parties hereto; provided, however, that
this Agreement shall pe assignable to, and references herein
to RCA or to RCAL shall be deemed to include, any corporation
into or with which RCA or RCAL, as the case may be, shall be
merged or consolidated, or to which it shall sell
substantially all its assets, if such successor corporation
shall expressly assume in writing the performance of all of

the terms and provisions of this Agreement.

22



of the picture. FIGQURE 10 shows a cat hode-ray tube 72 having curved shadow
mask 74 but a flat faceplate 76. The "qg" spacing in this tube increases
subtantially fromthe center to the edge of the nmask and the "a', spacing
of the.mask apertures sinmilarly increases to maintain 5 accept abl e
nesting of the phosphor lines on the screen. 5
The_mask-screen spacing may have a rate of change which changes polarity
fromthe center to the edge of the nmask, which spacing is varying with the
change in spaci ng between adjacent apertures, by the invention not of the
present application but of our Application 35897/78, Serial No 1546890

dit vi ded herefrom This also helps to streg&%hen the mask and 10 reduce
doming and is not necessarily limted to ks of spherical or

substantially spehrical 10 shape. As shown in FIGURE 11, the curvature of a

mask 78 is a flat-face cathode-ray tube 80. This has a reverse curve to
give greater strength to the mask. In thi e, the "q" spacing increases

t hen decreases, fromthe center to the edge t he mask. The."a" val ue then
is varied proportionally to the .vari gy MAJEUREPACI NY, therefore, it too

i ncreases then de- 15 creases fromcenter to edge of the mask. This tube

follows theg{gachi ngneftAdr PRARLKCEHAAT bES i3PUFauth terd e 46890

di vided on the present application. The relationship q = La/35 permts.

proper nesthegeahdgbobpheeasbaneft then faidurey & .alfeTidéhss dr&khe
rel ati onship of phosphor elenent trios relative to each other wherein the
spaci ng bet fiskbudet toofullfidd amnya commi timenthe wheme audh e Sidante o dini Mae)
adj acent dots or 20 lines of different trios.
20 WHAT VE £rammensinterferinghecsiony byuisr mnnelated drhiapkmpanrtsd ahadow
mask for registering electron .

agency such as but not limited to government entities,

unaffiliated corporations and acts of God.

IX
NOTICES

9.01 All notices and othér communications hereunder shall
be in writing, shall be deemed effective upon receipt (or when
delivered by telephoﬁe if promptly confirmed in writing) and
shall be deemed given if delivered personally or mailed by
registered or certified mail (return receipt requested) to the
parties at the addresses first set forth above, to the |

attention of the Corporate Secretary.

X
ENTIRE AGREEMENT
* 10.01 . This instrument constitutes the entire and 6nly
agreement between the parties and supersedes all preexisting

agreements between them respecting the subject matter hereof.

&



beans on phosphor el enents of a cathodol um nescent screen, wherein said
mask is such that the ratio of the edge-to-center: spaci ng between sai d mask
and said scteen and wherein 25 t he mask-screen spacing increases
continuously fromthe centre to the edge, is greater than 25 1.15; the
change in said spacing varying proportionally to the change in spacing
be{ween adjacent apertures of the mask. 2. A cathode-ray tube according to
Claim 1, wherein said phosphor elenents are vertic- al lines and said
apertures are vertical slits. 30 3. A cathode-ray tube according to
Claim 2, wherein the faceplate supporting said 30 screen is substantially
flat and said nmask is curved. 4. A catho@;;ray tube substantially as
her ei nbef ore described with reference to 4@ 7; Fig. 9, 9A, 9B and 9C, or
Fig. 10. JOHN A. DOUGLAS, 35 Chartered
Pat ent Agents, . 35 50 Curzon Street, London WY
8EU. Agent r L . I~Ais f s £Sts i y Ofice,
by QoydonA;ﬁ?i_ﬁ%?ggé%gkggﬁgyhﬁi %rft%,%cfg/ on,dl urt’(rﬁiy:l?h %Q%ﬂ% shed by
The Pat ent tRbkewgth2GhTen! 13 Rot" iRddrPorated 3 this\Gifs ¢ Aimerd ¢ Q8RN Ch
copi es may be obt ai ned.

not be binding upon either party. No modification, renewal,

extension, waiver, or termination of this Agreement or of any
of its provisions shall be binding upon the party against whom
enforcement of such modification, renewal, extension, waiver,
or termination is sought, unless made in writing and assigned
on behalf of such party by one of its officers or other duly
authorized representative. As used herein, the word

*termination” includes any and all means of bringing to an end



5 . 1, 546, 889

5'faceplate is desirable in that it permts greater view ng angle w thout

di stortion of aportion of the picture. FIGURE 10 shows a cathode-ray tube
72 having curved shadow mask 74 but a flat faceplate 76. The "q" spacing in
this tube increases subtantially fromthe center to the edge of the nmask
and_t-he "a', spacing of the mask apertures simlarly increases to maintain
5 accept abl e nesting of the phosphor lines on the screen.

5 The mask-screen spaci ng may have a rate of change whi ch changes polarity
fromthe center to the edge of the mask, which spacing is varying with the
change in spacing between adj acent apertures, by the invention not of the
present application but of our Applicatiog1 5897/ 78, Serial No 1546890

di vi ded herefrom This also helps to strengthen the mask and 10 reduce
dom ng and is not necessarily limted to masks of spherical or
substantially spehrical 10 shape. As shown in FIGURE 11, the curvature of a
mask 78 i s prionttdates Cﬁﬁﬂﬂ@tiﬁﬂ bybet8OownhtermastRiscXgEaemetE Y ok O
give greater strength to the mask. In this case, the "g" spacing Inhcreases
then decr ecamy, ptovision thereof} owhethedgbyotelbasepsdisdharga, val ue then
is varied proportionally to the variation in "q" spacing, therefore, it too
i ncreases takandenment, orcatherwise.center to edge of the mask. This tube
foll ows the teaching of our Application 15 35897/78, Serial No 1546890

di vided on the present application. The relationship q = La/35 permts
proper nesting of phosphor elenents on the screen. Nesting is the

rel ati onshi p of phosphor elenent trios relative to each other wherein the
spaci ng between dots or lines in atrio isx&he sanme as the spacing between
adj acent dots or

APPLICABLE LAW
11.01 This Agreement shall be construed in accordance with

the laws of the State of New York.

IN WITNESS WHEREOF, the parties hereto have executed

this Agreement as of the day and year first above written.

RCA LICENSING CORPORATION. RCA CORPORATION
Bxéggﬁzﬁifzszrégz22::‘——’ By: {égéagh°fégéz;25kx
Attest: Attest:

Dol Wallay Codiss




@ SCHEDULE A - PATS: SINGAPORE RCA PATENTS DATE 03/10/88 A: 059
DOCKEY INVENTOR <C APP,NBR APP-DATE ; PAT NBR. PAT-DATE  TITLE
= 2 56512  AVINS - N Wom_u /7 / 5/75 03/14/75 ANGLE MODULATION DISCRIMINATOR-DETECTOR CIRCULT
o + &um AYINS o S Besi2 / 7 /78 03/14/75 ANGLE MODULATION DISCRIMINATOR-DETECTOR CIRCUIT
= < e w ) '
S 5 Veers? coapnr C s o gz /7 7 38173 08/21/73 SWITCHING MODE CONTROL CIRCUITS
[7p] C C o — +— 4 —
© 55907 A %mm o> Ton 3 Bz 7 7 376/7% 12/02/76 DELAY LINE USING INTEGRATED MOS CIRCUITRY
2 =% W. KEPLANS .~ nﬂs»% 59338 /7 7 &6/72 02/25/72 AUTOMATIC GAIN CONTROL CIRCUIT
. @ em.&me GRIEPEMIROE O CDF - 59982 /7 7 370/73 08/21/73 PLURAL OPERATING MODE AUTOMATIC GAIN CONTROL SYSTEM
> o moo:m CORTISS - NS 60115 / 7/ . 363/73 08/21/73 AUTOMATIC BEAM CURRENT LIMITING USING REFERENCE CURRENT SOURCES
s g 60318 Datins 0 o 9D m_ oS 6318 / 7 365/73 08/21/73 TELEVISION INTEGRATED I.F. AMPLIFIER CIRCUITS
H falho (@) m . OO =20 . .
O — coB27F aGNs — S . 4 % O @277 /7 7 31/718 08/18/75 VARIABLE GAIN AMPLIFIER
© O ©sf77z- UL gs = = % mw 5 ..mqu» 7 7 378/7% 12/02/76 MULTIPLEX DECODING SYSTEM
5 63Ty B oS A &2139 / 7/ 588/76 02/09/77 PHASE SHIFT CIRCUITS :
SO 8 Thamok AN, o ©C D0 9 62898 /7 7 23718 08/18/75 BALANCED ANGLE MODULATION DETECTOR
C +— OA4S5E AVINS) O 0 O 2 CEELAGS g4352 /7 7 8w 04/07/77 CONTROL APPARATUS FOR A COLOR TELEVISION RECEIVER
DL _ 164886 CPE¥ER C.— .— R O dsse / /7 230/75 08/18/75 SECAN-PAL DEMODULATION SYSTEM
=L % _W HOOD— . LAS ~ e4810 / /7 a377 12/01/77 ELECTRONIC SIGNAL PROCESSING CIRCUIT
N vg som.l Mn.»luzau_é n o ., LA 'E &s8to / /7 88/78 05/23/78 ELECTRONIC SIGNAL PROCESSING CIRCUIT
— O 0 HEI1D SNETH < £ o < BK_ .— 65112 /7 7 201/79 05/07/79 METHOD OF MAKING A VIEWING-SCREEN STRUCTURE FOR A CATHODE-RAY TUBE
— .—682415 M, D— ST, LAD — 8241 / 7 5/78 01/30/78 DEVECTOR CIRCUITS WITH SELF-REFERENCED BIAS
—_—= a«% Y - 5 o LA® < 68247 /7 e/78 01/30/78 AUTOMATIC CHROMA GAIN CONTROL SYSTEM
5 Q- Yksz ALE- — — ~ m JRC C'a8274 /7 /7 200779 05/07/79 FABRICATION OF DARK HEATERS
O~ TR AP O © O~ SA— @ 65278 /7 7 \TW/79 05/14/79 IMAGE DISPLAY EMPLOVING FILTER COATED PHOSPHOR PARTICLES
O O 0 BEITY WAEL = D u ETALE G379 /7 7 2217719 05/16/79 METHOD OF FABRICATING A DARK HEATER :
226 % mm B8 % 585wt 396 /7 7 221776 10/21/76 ELECTRON BEAM AND DEFLECTION YOKE ALIGNMENT FOR
° 55 &% ™ _..m c C 1 ET AlO 65633 /7 /7 87 04/07/77 SELF-CONVERGING COLOR TELEVISION DISPLAY SYSTEM
T T o #SI0Z BARBIN G ._  RL— _ 65707 7 7 228/76 10/21/76 MAGNETIC BEAM ADJUSTING ARRANGEMENTS
>C._ mui_w. M.mm%mm P 0 5 LS Désats /7 7 28119 05/16/79 METHOD OF DIRECTLY SPACING A CATHODE-TO-GRID
© O w 7 N5 2¢€r wrl 65947 / 7/ 203/79 05/09/79 METHOD OF INSTALLING A MOUNT ASSEMBLY
= @ <67 @..mxmw_s E_cir 9= mmw_qn 7/ /7 336779 07/24/79 FEEDBACK AMPLIFIER
[¢b) C .- C O O.e 4 —_
3 % 'S wq%mm mzﬂ_fw @© 25 ._:W.H 67942 / /7 206779 05/09/79 SLURRY PROCESS FOR COATING PARTICLES UPON THE
o
= Q5 safde” W»ﬂz&zd Z>,.TH 8205 / 7 178779 05/14/79 METHOD FOR PREPARING A VIEWING-SCREEN STRUCTURE FOR A CRT
n ©Cc .m ®8397) BEVERY O © — O BRI Te8397 /7 7 166/81 05/15/81 CHARACTER GENERATOR FOR TELEVISION CHANNEL NUMBER DISPLAY
ooo 8895~ -MORRERL — -— — O aM= Sepsos /7 7 541781 01/09/82 CATHODE RAY TUBE HAVING IMPROVED SHADOW MASK
T = sfis— N o€ .- o EN” JeEBis /7 7/ elosso 03/26/81 REVERSE-PRINTING METHOD FOR PRODUCING CATHODE-RAY-TUBE-SCREEN
— O cC #8828 BERLHRC © _ C ET ALO6AB28 / 7  384/83 01/10/8¢ ELECTRICAL CIRCUIT FOR MULTIPLEXING AND DIVIDING DIFFERENT BANDS OR
T . O O 88840 MARMOOD._ .. T G LA O Onﬂ% / /7 132/83 07/19/83 CONTROLLED OSCILLATOR :
o — O 69220~ RARROBDT © T . FAw— 20 / /7  205/83 07/29/83 PHASE CONTROL CIRCUIT SUITABLE FOR USE IN A TINT CONTROL
c O moma i s S2 5 W -69648 /7 / 56/80 03/14/80 CATHODE RAY TUBE HAVING IMPROVED SCREEN STRUCTURE
59 wags ﬂﬂﬂa O na Bc oees27 / ¢  750/83 05/04/8¢ HIGH FREQUENCY FERRORESONANT POWER SUPPLY FOR A DEFLECTION AND HIGH
o eIMWAN SO C O S . W O 69939 / ¢ 607782 06/15/83 COLOR PICTURE TUBE HAVING MASK-FRAME ASSEMBLY WITH REDUCED
— —— = AN WERYT T 0 0 % S gra217 /7 7 21/83 07/09/83 SYNC SEPARATOR CIRCUIT
s 55 ﬁu@. nnﬁu ESS™ o % oT B4 /7 7/  181/87 07/03/87 ELECTRON GUN
S 2O 72190~ HA o c o B AL._727% /7 7 2184 06/23/84 PHASE COMPENSATED CONTROLLED OSCILLATOR
< ) ) 22804 SHANLEY 5 O 5 O aﬁ@fu 04 / /7  954/86 01/19/87 COMPOSITE KEYING SIGNAL GENERATOR FOR A TELEVISION RECEIVER
S Ois, L RWOS RINe — — O o Eyéiso /7 /7  366/86 12/29/86 RECEIVER WITH A CHANNEL SWAPPING APPARATUS
o> +— O 9% 73p15 /7 /7  764/85 04/30/86 DEFLECTION YOKE WITH PERMANENT MAGNET RASTER CORRECTION
ni o E W“wwr EY © 0 ©._ ET At >7311 /7 7/  956/86 01/19/87 CONTROLLED OUTPUT COMPOSITE KEYING SIGNAL GENERATOR FOR A TELEVISION
) M ‘S 1150 HARMDGD ~ L (g N 7341 / /  870/864 04/24/85 AUTOMATIC KINESCOPE BIAS CONTROL CIRCUIT
S5 BRI BARKON O o Wl Wﬁ 7 /7  969/85 06/18/86 DEFLECTION YOKE WITH A MAGNET FOR REDUCING SENSITIVITY
—kE 0o S Bq % R, IV o < 7. / /7  765/83 05/12/84 TILYED UNITARY DEGAUSSING COIL ARRANGEMENT
- W T o — O O FB O.73482 /7 ¢ 152/87 05/26/87 TELEVISION RECEIVER HIGH VOLTAGE PROTECTION CIRCUIT
v XC D O - CTC .rdt9V|,
RS CwoRIRER L6 oX



O

1 111111 111111 E 111111 11 1111 *

whi'gh copi es nmay be obtai ned.

SCHEDULE A - PATS: SINGAPORE RCA PATENTS DATE 03/10/88 At 059
DOCKET INVENTOR APP.NBR. APP-DATE PAT NBR. PAT-DATE TITLE
74057 GIBSON ET AL 74057 /7 / 871784 04/24/85 TELEVISION SIGNAL PROCESSING SYSTEM
74610 GROENEMEG KH 74610 /7 / 571/86 01705/87 SIGNAL PROCESSOR FOR BEAM-SCAN VELOCITY MODULATION
76648  HARWOOD ET AL 764648 /7 / 977/86 01/26/87 ELECTRONIC FILTER FOR GENERATING A THIRD HARMONIC SIGNAL
76681 HILLIS DH 74681 /7 / 967/85 06/18/86 TELEVISION RECEIVER HIGH VOLTAGE PROTECTION CIRCUIT
74897  HARFORD JR 74897 /7 7/ 961/86 01/26/87 VARIABLE LOAD IMPEDANCE GAIN-CONTROLLED AMPLIFIER
75226 BARKOW ET AL 75226 a4 872784 04/24/85 COLOR TV DISPLAY SYSTEM
75262  HARKWOOD LA 75262 4 958/86 01/19/87 TRANSISTOR PROTECTION CIRCUXT
75347  YOST TD 75347 /7 7/ 955/86 01/19/87 KEYING SIGNAL GENERATOR WITH FALSE OUTPUT IMMUNITY
75602 HINN H 75602 /7 /7 979/86 01/26/87 AUTOMATIC KINESCOPE BIAS CONTROL SYSTEM WITH DIGITAL SIGNAL PROCESSING
75655  HARLAN HE 75655 /7 / 953/86 01/19/87 AUTOMATIC VIDED SIGNAL PEAKING CONTROL
75749  PARKER RP 75749 /7 / 957/86 01/19/87 SAMPLE AND HOLD CIRCUIT PARTICULARLY FOR SMALL SIGNALS
75820 PARKER RP 75820 /7 7/ 980/86 01/26/87 LINEAR HIGH GAIN SAMPLING AMPLIFIER
75872 MIKO S 75872 /7 / 968/85 06/16/86 FREE-RUNNING PUSH-PULL INVERTER
75979  LAGONI WA 75979 /7 7/ 959/86 01/19/87 HORIZONTAL AND VERTICAL IMAGE DETAIL PROCESSING OF A COLOR TELEVISION
76103  HUGHES EV AL 76103 /7 7/ 351/87 06/19/87 COLOR PICTURE TUBE HAVING AN IMPROVED INLINE ELECTRON GUN
76196 HARLAN HWE 76194 /7 /7 - 916/86 01/19/87. TELEVISION RECEIVER ON-SCREEN ALPHANUMERIC DISPLAY
76259 HALE JR 76259 /7 7/ 182/87 05/20/87 SELF-INDEXING INSULATING SUPPORT RODS FOR AN ELECTRON GUN ASSEMBLY
76533  YOST ™ 76533 /7 / 154/87 05/26/87 CHROMINANCE SIGNAL PROCESSOR
76583  PARKER RP 76583 /7 7/ 950/86 01/19/87 SIGNAL PROCESSING NETWORK FOR AN AUTOMATIC KINESCOPE BIAS CONTROL
76661  SHANLEY ET AL 76661 Y 4 183/87 05/26/87 PLL OSCILLATOR SYNCHRONIZING SYSTEM WITH DC CONTROL OF
76679 GRENINGER PT 76679 /7 7/ 272787 06/08/87 COLOR PICTURE TUBE HAVING AN IMPROVED EXPANDED FOCUS LENS TYPE INLINE
76979 FANG ET AL 76979 /7 7/ 167787 05/26/87 PLL OSCILLATOR SYNCHRONIZING SYSTEM WITH MATRIX FOR PHASE CORRECTION
77179  MUTERSPAUGH ET AL 77179 /7 /7 995/86 01/26/87 IMPEDANCE TRANSFORMATION NETWORK FOR A SAH FILTER
77495  FILLIMAN PD 77695 /7 7/ 946/86 01/19/87 SIGNAL SAMPLING NETWORK WITH REDUCED OFFSET ERROR
77687  HARWOOD ET AL 77687 /7 / 952/86 01/19/87 TELEVISION RECEIVER WITH SELECTIVELY DISABLED ON-SCREEN CHARACTER
78012  FILLIMAN PD 78012 /7 / 948/86 01/19/87 SHITCHING NETWORK WITH SUPPRESSED SWITCHING TRANSIENTS
78175  TALLANT ET AL 78175 /7 7/ 951/86 01/19/87 MANUALLY GAIN PRESETTABLE KINESCOPE DRIVER IN AN AUTOMATIC KINESCOPE
78587 HARWOOD LA 78587 /Z /7 153/87 05/26/87 HUE CONTROL SYSTEM
78859  PARKER RP 78859 /7 7/ 982/86 01/26/87 AUTOMATIC KINESCOPE BIAS CONTROL SYSTEM COMPENSATED FOR KINESCOPE
7899%  TALLANT JCZND 78994 /7 / 947/86 01/19/87 AUTOMATIC BIAS CONTROL SYSTEM WITH COMPENSATED SENSE POINT
79054  PARKER RP 79054 /Z /7 9465/86 01719787 AUTOMATIC KINESCOPE BIAS CONTROL SYSTEM WITH SELECTIVELY DISABLED



