,;, e3eW G BBCE@ EF6( GT| GT* C TI TLE OF THE | NVENTI ON CRT TYPE PRQIJECTI ON
DI SPLAY APPARATUS AND METHOD FOR EFFECTI NG A COLOR CORRECTI ON ON THE CRT
TYPE PRQIECTI ON DI SPLAY APPARATUS 5 BACKGROUND OF THE | NVENTI ON The present

invention relates to a CRT type display apparatus using prinmar 'S
and, in particular, a CRT type projection display apparatus \M“E\Emﬁﬂmmgs
an uneven col or caused based on 10 diffegen{ proj ection angl

respective CRT's. A CRT type projection display apparatus using pPisfary

color CRT's (Blue CRT, Geen CRT, Red CRT) are arranged so that their

projection angles are nmutual ly di e e relative to that center

CRT, 15 those adjacent right andbﬁgik @&5§ﬁ%R%N§%§F&O§?ranged at

predet ermi ned apglhesy As grd f3illon MUY NG BONG! Hhe

respective primary color i mages on the screen produces a delicate

di fference and i When } } e 20
EHEECGAYRESR %L‘d@?‘(ﬁiue t{(%ﬁo@m A F}ﬁﬁf %ﬂ wWhdie sHEPEEYTOR

made. As the conventional techniq | PUBLI CATI ON NO.
3-151786) of theeurigaladixda@ppar atus, one exanple is known in which the
correction of an uneven color is made on a CRT type projection 25 display

apparatuss Here, multiplying psRcesSsomIDI SFappki edviQTannuneven col or
correction waveform and primary col or video signal and, by driving the CRT

Wt h - 2 the use Tfe tgwegadd i Mveatt Dod prél St@nato AnCrRMevepecol or is
el imnated. This conventional technique is based on the recognition that
t he uneven col odiispleausebadnattde using primary color CRT’s and, in
- particular, a CRT type projection display apparatus
which corrects an uneven color caused based on

10 different projection angles of the respective CRT’s.

A CRT type projection display apparatus using
primary color CRT’s (Blue CRT, Green CRT, Red CRT) are
arranged so that their projection angles are mutually
differently set and, relative to that center CRT,

15 those adjacent right and left side CRT’s are arranged
at predetermined angles. As a result, the luminance
distribution of the respective primary color images on
the screen produces a delicate difference and this
causes an uneven color when a full white display is

20 made.

As the conventional technique (JPN PAT APPLN KOKAT
PUBLICATION NO. 3-151786) of the optical disk
apparatus, one example is known in which the correction
of an uneven color is made on a CRT type projection

25 display apparétus. Here, multiplying proceésing is
applied to an uneven color correction waveform and

primary color video signal and, by driving the CRT with

N
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5 different projection angles and this should be elimnated by a electrical
approach. In order to nore positively correct the uneven color problem the
technique of this Publication is not adequate and nore inproved approach
has to be taken to solve this 10 problem BRI EF SUMVARY OF THE | NVENTI ON
The object of the present invention is to provide a CRT type projection

di spl ay apparatus with a plurality of prjnqu_polor CRT's which nore
positively 15 corrects an uneven col or causéed based on the different

proj ection angles of the respective primary color CRT's and a nethod for
effecting such a,c0

ti Wl n. t aof t t i ti ,
there is provided au%%T%§§%Egbbgﬁéﬂﬁﬁﬁ%pdfgﬁﬁgﬁlé%ﬁﬁfgsugﬁﬁzsgﬂﬁéggeg on
plurality of CREdi&?”ﬂﬁ!é?#ﬁﬁ?éﬁgﬁf cathode with primary col or video

signals to display a projécted inmage of the respective CRT's on a screen,

conprising a separat inQqy P LM Lh S@é)clq{ 'tcﬁ?e SYNGIY O 74 ngysd gnal s from
gna

an i nput video signal, a correction si generation circuit which

generates an UngwRRdHAltAlonC AHRCHHRN FHaRA N & S eeddy Qugh Hde
utilization of synchronizing signals separated by the separation -

portion, @ contralf feirediti o refiiedtt ieaNtaryied e amectdnynisyd gal according
to the lum nance | evel of primary color video signals supplied to the
CRT's, and a supfliynisedteidoiywha &l esipildads drercearty.ectimmosdagnalo 5 which i s
controlled by the control circuit to a first grid or second grid of the
respective CRT. mBRIEEPBESCRIERTH O r@RcEHE HSEVERA e VIdOA® O rkHE <DRAW NG FI G
1 is a block diagram showi ng one practical color correction circuit of a
CRT type proj ecttl%éh teghaiispleay fa pdrsatiy ldeedridimg & aathederesdit amdenti on
FIG 2 is a block diagram show ng another practical color correction
circuit of a CRTOHFHETHIGVES idRP AT &2 Sapras d ket didli SRy ¥ #NeS present

invention; 15 FIG is a block diagram show ng one exanpl e of
70 problem.

BRIEF SUMMARY OF THE INVENTION
The object of the present invention is to provide
a CRT type projection display apparatus with a
plurality of primary color CRT’s which more positively
15 corrects an uneven color caused based on the different
projection angles of the respective primary color CRT’s
and a method for effecting such a color correction.
In one aspect of the present invention, there is
provided a CRT type projection display apparatus having
20 a plurality of CRT’s supplied at their cathode with
primary color video signals to display a projected
image of the respective CRT’'s on a screen, comprising
a separation portion which separates synchronizing
signals from an input video signal, a correction signal
25 generation circuit which generates an uneven color
correction signal on a screen through the utilization

of synchronizing signals separated by the separation



a CRT type projection display apparatus according to the present invention;
FIG 4 is a block diagram show ng one exanple of a structure of a
deflection circuit of the CRT type 20 projection display apparatus
according to the present invention; FIGS. 5A, 5B and 5C are expl anatory

vi ews showi ng one exanple of an outer appearance of the CRT type projection
di splay apparatus; 25 FIG 6 is an explanatgry_view for expl ai ni ng

hori zontal and vertical color correction processing on the CRT type

proj ection display apparatus according to - 4 the present invention;

MG 7 s a wavelorm i agram faroexplal iiing, g, qeneration gperation of a
hori zontal uneveén color corteéction S|gn§1 according to he pr esent

| nvention; 5 anddfGod drs A dAMETALID. A3 a8 e AR ALY 146, geger ation
operation of a vertical uneven color correction signal according to the

present inventi iyl lAldefd DESERIP YN s Hilpd INEINH ONHO Afir eqrbogh grent

of a CRT type projection display apparatus according to the present

invention will Re s@pgjla},i et detaidp el W v tdb Fedef eheesignd he
drawi ng. < CRT type display apparatus according to the present 15
inventions FI G vwhiich dldask rdilAgidam s ow ngoroe Pracid it €01 HrELose ecti on
circuit in the CRT type projection display apparatus according to the
present inventi gridrlo@ s2dohda ddiatlofditdgr ars shwowd inge a@RT her practical 20
color correction circuit in the CRT type projection display apparatus
according to the BRESRMEICRENT IQMN. OF| TBE 3SEEERAD| GERWE @fr AHESDRARGNGNe
exanpl e of a whole structure of the CRT type projection display apparatus
according to the prederi- ihvightd dho® Gliagram sshpweka 2ondi RERERLSASW ng
one practical deflection circuit in the CRT type projection display

appar at us accor F¢% FAHE Friede il TNt or? Cip—ﬁqbtg? PL ¥Xpt @hat ory
apparatu - 5 ..according to the present invention. The CRIT type.

proj ect i érq di spld&fpgtﬁﬁ'a #L?srafl%?c cﬁ:ﬂﬁ%”f%nct%endbef é%lé%?erﬁ%vjerh‘f%lrgﬁ%o?hough
bei ng featured by hawl col o nevienne corr.ection prcuit 48 as
shown in FIG FIG 1%3?92%\ﬁ%lgf¢¥% ﬁﬁglé%%?ﬁi%%ﬁ&bggogpg%héﬁnnection wth

2 M S e S B B Ce ol 2 ARTeLogt P 3
wave anal og brogdeadldti®n display apparatus according to the present
invention;
15 FIG. 3 is a block diagram showing one example of
a CRT type projection display apparatus according to
the present invention;

FIG. 4 is a block diagram showing one example of
a structure of a deflection circuit of the CRT type

20 projection display apparatus according to the present
invention;

FIGS. 5A, 5B and 5C are explanatory views showing
one example of an outer appearance of the CRT type
projection display apparatus;

25 FIG. 6 is an explanatory view for explaining

horizontal and vertical color correction processing on

the CRT type projection display apparatus according to



10 a' ground wave digital broadcasting, etc., a video anplifier portion 42
for properly anplifying a video output fromthe tuner portion 41, a primary
col or output portion 44 for outputting primary color signals (R G B
signal s) based on the output fromthe video 15 anplifying portion 42, a CRT
drive circuit 45 for receiving the primary color output signals fromthe
primary col or output portion 44 and out p_utting_CRT drive signals, and CRT' s
52R, 52G 52B having their cathodes supplied with the R, G B drive signals
from20 the CRT drive circuit 45. A synchronous separation portion 43 is
connected to thg__ﬁlvi deo agﬁlri.fi er portion 42 to extract horizontal and
vertical synchr SASuLTETEHY diV5iNg %Bignal s HP and VP. The hori zontal and
vertical synchroni zi i ls 25 HP and VP fromthe synchronous separation
portion 43 are suppl inEgI f ?ﬂ%st hae%say‘}r:l‘ec rrgnhoétjlsa%re%nér aty onx% arJfri”olﬁg4§r,lg
respectively to (] | rii I : i ifs 46 and
47 to all ow horiglzéglrﬁrglcm??]ld O@%&ﬁ%&# S’Zéf Iaggidlrgﬁgdc%len%%&f%ﬁfcfﬁw%n

defl ection coi | £kt iidie sPFs152RcA2BnHAB, @b the ather; hagih ; she

hori zontal and vertical 5 synchronizing signals HPand VP fromthe
synchronogs sepamaii on portion 43 are supplied to a col or unevenness
correction circuit 48. An AFC (Automatic Frequency Control) pulse A as
wel | as a voltage B (FABL \®liisage)wankd fdrnvadifsram feBpoRNSEaiving| tRknance
10 signal, is supplied fromthe horizontal deflection circuit 46 to the

col or unevennesger@uatdtanopaEiraduidn 4 4d tvdrst tar beumstead d¢dibdrt he ABL
voltage B is also supplied to the video anplifier portion 42 to allow a

| umi nance rest ricetr@F tden ovi a@ e dmrsling tertde tihwee st zoment def | ecti on
circuit 46 includes a high voltage transforner and supplies a high voltage
to the anodes of CRTs 52 ,E%%‘%@Wﬁ%ﬁl@%@%ﬁ%ﬂ EN%@@HE@@S correction
circuit suppl i es red color correction signal RH to the CRT 52R, a bl ue
col or 20%§orrecti on g*rbr?é‘?bcé%“i%’tt ff?ete@?'lc%qéBt%h% RE Yt eeh ¥l Ot SB4RYect i on
signal GHto th% Clgg: %%Céx aWct t}c{.ef ertench}to FIG 1,.an ex%)I ana%if will be
made in nore def&H>Helow ST ife oGt FrTstt o et Ut IRe R G 1,
t he col or uneve .cqr ti i_I.Gui i ,

supplied with t%e&%%o%rlﬁ%%?gﬁ mg)%negﬁiregerﬁl% r%elgoﬁvg%stmg?e%%r%% esén%%%onous
separation portigQnA3,g.adders 13, 14 for receiving the _ 7 _ outputs of
the integrators 11, 12, and integrator 15 supplied with a vertical

synchroni zi ng sigR®T ¥R QM1 8 WHHHRRaNS m@fﬂ?nwe@ﬂé Qfr dSen N
inverter circuit 16 supplied with an output of the integrator 5 15, a
vol t age aénvertiimyeparitonon 17 for outputting a voltage (ABL voltage) which
varies in accordance with a |um nance |l evel of the primary color video
signal supplied fromils corireespdndiciy CRIGramdslzowdsg d8e fpraappbyilng mask
processing to the output of the voltage 10 converting portion 17. The adder
13 adds the out p@tlogt aofe sattieyy atigiculitc gl WWig RRT otyrheoToiegt &onr 15 and
supplies a result of this addition to a nultiplier 19. The adder 14 adds
the output of t K& SPHYPREGT 32 S fF GRPURT df° tiHee e 3Rt t BRVenEEant 16
and supplies a ul t, af thiia difion to mul tiplier 20. The output of
29 i

the integrator rfg s 2s&|o°‘pl‘5‘i_ 0 (HEThit't | FEND NN TP HREPLERDf t he
gﬂ( i é|8l gr%_ssggl?lclf %ar;g:ogr?pl I fii'f(r%trascsiﬁrgdﬁjizcgai er(]),C ha?-l;p%f?%é% 3%?;’3'2%9‘3%8“24. From
corrocti on of gnal SFATY BRTASE Y A8 SR L b DS ey AL
signals are eachgiphl iiad o ¢13 Q0T QP Wy Hd b dLinglé dofl gChNAYE
structure of the CRT type projection.display apparatus
according to the present invention. FIG. 4 is a block
25 diagram showing one practical deflection circuit in the

CRT type projection display apparatus according to the

present invention. FIG. 5 is an explanatory apparatus



25 @) of the respective CRT's 52R, 52B, 52G It is to be noted that the
integrators 11, 12 and 15, being realizable with an ordinary CR circuit,
may 8 _ be done so with the use of an op anp. It is preferable to
construct the integrators 11, 12, 15 as a digital circuit. In this case, if
any uneven col or conponents on a screen are detected in the vertical and
hori zontal 5 directions on the respective cpordinates, the uneven col or
correction can be properly nade by corrected val ues based on digital val ues
so as to elimnate those uneven col or conponents. In place of using the
above nentioned horizgntal 10 synchronizing signal HP and verti cal

synchroni zi ng siSgiFAT VR thfe t&%r%‘b‘ﬁecm: ch ?ﬂ?gl%' preferably uses, as

shown in FIG 2, an hC p&%lsetAfromthe.hé)ri&ont I deflectjaon ircuit 46
and a vertical deflection e rolt ZPIFTRACT T Re ¢ of PR F WS ctrcuit 48 of

FIG 2 has 15 a I tal, tiomr 0L CiI,cui 1 supplied with
t he AFC pul se Aaf%n@hq}egaﬁoorieﬁoé]ng}aﬁpégd%}qi glc |é(’)r§élc<|§r}’cu{|k%é{§1%}? %%%n(gut put of
the pul se generatpleHlde W mthdrty HRRISA diesdipalatofs-dde agd 12. The
hori zontal timng pulse generator  circuit 31 1s 20 conprised of, for

exanpl e, & nmonosdiabha tnid iad el andewdi chr@enerat es, a, 41 pgr-pulise of a
hori zontal color correction signal for red and bl ue CRT's. Further, t hr ough
the utilizationesplidimeteddlcal parahlder Sognal tiPR { orwslynans €r h ocuse
comng fromthe 25 vertical deflection circuit 47, a parabolic signal PP
for vertical pemhddecare fleer mbtqited ™ & iUt Theova tht axggdhent nd £gras or 3 15
shown in FIG 1 and this signal is 9 supplied to an inverter circuit
16, adders 13 am@sl4 antheamipdyiier 1. fdherecmaiimage poatébhitodé t he
correction circuit is the sane as that of FIG 1 and any further

expl anati on of brdasicasidmer.orde, 9%AHNA RVS Fe3 k0T thiecadieasigbm®nt of the
hori zontal, deflection cjrcuit 46 and vertical deflection circuit 47 wll be

expl ai ned%el ow AW UEF edeifc &1D RGP Paqder Mgy, ek her RIrYXeee al
deflection circuit .46 .has a horizo driving circuit, 61, supplied with the
hori zontal 10 syWEHGMi W&%%I%@%twp%%?%{%gﬁ%w o%oﬂ%geo
separation porti , orj,zo tput. circuit_62 supplied, with an

out put fromthe Oﬁ% ﬁgton eﬂ% rklgevincﬁl%!ecrlotbccg%l%ri %’d % for %ﬁt%‘?l%ﬁt put

circuit 62 suppldgdhum 1y .an Qptgutsdr Eég&céﬁ]i?i;{ﬂ%ﬂﬁiﬁﬂ §i%§é‘i% 61,

15 and a high voltage transformer (FBT orizonta

output circuit Gz, He @lgi%‘i{aal;!{} tesdH o wald age: fuanst Of Nee 631 4so

delivered to a focus pack it is supplied to a focusing el ectrode of
the respective GRPLiIEE MY Pomaldrage 0w mAT ddrihe 20rdioh ¥9l tage
transfornmer 63 is supplied to the anode of the respective CRT. Further, a
hori zont al AFC palced vATrics tdtet aimiewh fy arm oo predeber ng vpda e nflirovg ©fiet he hi gh
vol tage transformer 63. The output of the horizontal output circuit 62 is
25 connect ed t o PR icadittralowtafu te @@ i oi 44 oind heuttedit et g oPRYoke 51.
In the practical formshown in FIG 2, the horizontal AFC pulse Ais

suppl i ed to thedrivelGiggidg, @ &ifess Tkr €24F oo 2B reavingdgth@ahr S shape
correction circuit 65 is connected tq the horizontal deflection coil of the
defl ection yoke SSENORRS §“§1’P2]ﬁée dfjrtgbtti Rireui® $5 YacPlerala €5p8citor,
not sho 5 fort % ape; carr ecitriconitanﬁ]a par abol i ¢ waveform of a

hori zont al" peri 05l I S generat ed AcT 053 ‘e SO shape correction capacitor.

Therefore, this paraholdg, naus,dss Wl 260: 85 G5 8871 1508 sharhagntak
dynam ¢ focus.
to the video amplifier portion 42 to extract horizontal
and vertical synchronous synchronizing signals HP and
VP. The horizontal and vertical synchronizing signals
25 HP and VP from the synchronous separation portion 43

are supplied from the synchronous separation portion

43, respectively to horizontal and vertical deflection



.On the other hand, the vertical deflection circuit 10 47 has a vertical
defl ection/DPC correction control IC 71 supplied with a vertical

synchroni zi ng signal VP output froma synchronous separation portion 43, a
DPC circuit 72 supplied with an output of the correction control I1C 71, a
vertical dynam c focus output portion 15 74 supplied wth a verti cal

dynam c focus parabolic signal PP, and a veftical deflection output circuit
73 supplied with an output fromthe correction control 1C 71. The out put of
the vertical deflection output circuit 73 is supplied to the verti cal

defl ection coil L t.he .def l.egti 51. 1.t is t0_be noted that the
DPC represents f%gcrglgté%t ?I6e$§dp%trzcgg’h|¥%§%3’i étogrltziogz—‘aclora%éjctvieggc.lé@qdynam C
focus out put pofj&;gec%“ogscﬁ%ehk%dtw glio‘i«lhﬁnv ol 1ely sdyhang ¢ § usofS

par abol i c signa an 5 horizontal dynam c focus signal fromthe shape
correction circght BRrandappkbes aokocus voltage to the focus el ectrode of
the CRT. Here, in the above {17 nenti oned practical formshown in FIG
2, the above mentioned ekt iodlerdyaa,c thec o NHARA ] Grid GRatt RFR1 S
supplied to the col or unevenness correction circuit 48. 5 The CRT type
projecti ob di spkgycappatatug 3igneadisdiHPg ana tvike Aot @te isRINAdHbUEAS an
out er appearance as shown in FIGS. 5A 5B and 5C. FIG 5A is a plan view
showi ng a screeneBaastaodi pplrayosedtdi arecosuppflied t de,cdlld@ 5B is a front
view show ng a green 10 color CRT 52G at a center with red and green col or
CRT' s 52R and 52Ce#enaargedcat rprsdenecriinged taddl-.es Arel2dtd v utendtsl gr een
color CRT, and FIG 5Cis a side view showing the screen S. (operation) 15
First, the basi ELBEBPAEY0ORCHLIPRe CRESEyPe mitojWedtli Gf di S 1A% dar at us

t hus structured w expl ai ned bel ow. First, a video signal channel

)
sel ected at the(f\ﬁﬁef"oiééﬁﬁénw@i,Chaf"taérleﬁeilﬁ’g SRSt 3 i G %d to a
vi deo a ifier _portion.,20 42 and then tq.th r.imary .col or. output portion
44 vvhergP{)he prlsﬁﬁpﬁiéollgr§upﬁ,§l&d %ramg% es;eno%;ezo A ﬁJeeuf.rlel% CFr?aspecti ve
primary col or sj R B.are | i r . drive ¢cisecuit 45
to the cat hodeshg?gﬁg &g‘lc';'tg ggﬁ cég%?: @%%.‘;éﬁﬁ%%rg%%}e%ega%ﬁsoéflpﬁ%legt ed
fromthe CRT's 28R 52G; s52B ake Lyaged e and i spl as an
image. It is to be note St hat thé1 Vi gleg_ gir%gtltgﬂ% %%/L S)g)ln%ot on ylssg %J%/%cgejo _
12 signal coni Baphn@BHALEr @AdCIHIERT aHIpANF 1 dre R Madb Ats 4 he, t4nes,, portion
41 but also a video signal comng froman outer source, such as a VIR
Further, the syachumifdscsepasatiiefiper bicel oh3 to RPaiaies/ extracts the
hori zontal and vertical synchronizing signals HP and VP fromthe video
‘signal s&ht from theHeirégo tawrphicriieronmarlt idef 1425t iand siupphitdiéo t he
horizontal and vertical deflection circuits 46 and 47 by which these
signal s all ow t hBCdefipecei 6aA9D0 veditrgst & negsicameam antte S lHorm & fabah
vertical deflection coils of the deflection yoke 51. Further, the

hori zontal syncHPéRREPn§CsitfaPrARESr HoGREGNIAR/AFRE pAaE KB Ardntherom

t he hori zont al de&lection circuit 46 to the col or, unevenness, correction
circuit color unevenness correction circuit 48 supplies a red

color correction signal RH to the CRT 52R, a blue color
20 correction signal BH tp the CRT 52B and a green color
correction signal GH to the CRT 52G.

With reference to FIG. 1, an explanation will be
made in more detail below about the color correction
circuit 48. 1In FIG. 1, the color unevenness correction

25 circuit 48 has integrators 11, 12 supplied with the
horizontal synchronizing signal HP from the synchronous

separation portion 43, adders 13, 14 for receiving the



15 48 and the vertical synchronizing signal VP or vertical dynam c focus
parabolic waveform PP is supplied to the col or unevenness circuit 48.
Further, the ABL signal is also supplied to the correction circuit 48.
(Col or unevenness correction processing) 20 Here, the operation of the

col or unevenness correction circuit 48 will be explained below with the use
of timng charts and expl anatory di agrans FIGS. 6 to 8. In the CRT type
proj ection display apparatus 1 according to the present invention, any 25
uneven col or derived fromany different projection angles anong a plurality
of CRT's is corrected by _the coqlor unevenness rrectjan circuit Thi s

- 13 processinauggugénéfb§%§ &BESPIEEPFECﬁﬁOnE§Vgﬁ%Vfdéﬁé?%ﬁ%g?qa d on

t he hori zont al gnd ﬁgticalhs nchroni zi.n si%nals HP and VP .i &;Q?
practical form ShBRA i H P& and B}?atlh YOG 5r°n&wgctsll§ﬁasli 3’ alt 5™

gener ated based. L t al.-AF | s vertigcal. 1.c focus
parabolic si gnaItBEPE?ﬁcggéhéggct%iegélrgftglré% g’ﬁé\/ﬁ%%n * I’Ga?b.qu%e%sgrgssumd
that, for exanpkeycaly 4eeuaBodalel AR 0GHbURN JNE LG A ShOMN | N
FIG 6. 10 In this exanple, a shortage of G R occur at the top and bottom
portions,sa shonbage ©blRadk achivaht: isigdedReriibdnon 7arda sheniagapf B at a
| eft side portion of the screen. In this case, in order to correct any
uneven 15 col or aavedsagas (3BOWrAltakgleG whichi tartike Use aefcddt s reicit on
circuit 48, the horizontal synchronizing signal HP is supplied fromthe
hori zontal synchr dnminagcei deale 1HRB ft ahich@nimtaegr atodresr ®ii dernd slizyneBy setting
a proper tine constant to the respective integrator, 20 it is possible to
obt ai n correct edupatékdr Fgo@l th€2 cappresyomatiada ¢RFawangbteh meskefld nox see
FIG 6) based on the horizontal synchronizing signal HP. The corrected
wavef orm Cl cor PERBORAY 6SE RECICESFLAIT ¢§ dheoutaitteSitdimalvdldradshe bl ue
col or 52B and 25 the corrected _waveform C2 to a horizontal col or
correct ed¥si gnaFoPSFIthedr BPLESOCS 1CRT 52R. These corrected signals Cl, C2
enphasi ze a bl ue and ., short age the left and r

side areas of the sg:rTZl L%%.del‘—rijrjtj#:&dfcpslt (F)Fé’eveorkﬁpc %n%fﬁ‘ o]rﬁtz?%ﬁ‘?g?ﬁnﬁ]t VP
I's supplied to 598 :%gttggq:aégr t%l% qgﬁcli.’e Satzh%l'r e_szulaTnQOI%u ]g_teeﬁra?feo%hl@

par abol i ¢ wavef orm obtainedin nchroni'sm w vertica

synchroni zing sbgnahi¥Paaade ;08 e Ll RANG, e PaEbaldds Mavef fid o4

is inverted by the inverter circuit 16 to obtain a parabolic waveform C3.

The corrected wayef @ifptd b¥ &nk0 1¥eElyrealoCal o PIRGRd St an@d for the
bl ue color CRT 52B while, on the other hand, the corrected waveformC4 is a

vertical 160l or gcareecbedcsirgidk 1@ agieemppld d£th ¢ A1 tCRIE s:15265 and 52R
The corrected signal C4 is used to enphasize the shortage of G R at the
top and addition to a multiplier 20. The output of the
integrator 15 is supplied to the multiplier 21 and
the output of the mask 18 is supplied to amplifiers 19,
20, 21. The outputs of the multipliers 19, 20 and 21
20 are supplied to amplifiers 22, 23 and 24. From the
amplifiers 22, 23 and 24, the corresponding red, blue
and green color correction signals RH, BH and GH are
obtained. These color correction signals are each
supplied to a corresponding grid Gl (or grid electrode
25 G2) of the respective CRT’s 52R, 52B, 52G.
It is to be noted that the integrators 11, 12 and

15, being realizable with an ordinary CR circuit, may



.15 bottom portions of the screen S and the corrected signal C3 is used to
deenphasi ze a bl ue col or conponent at the top and bottom portions of the
screen S, so that correction is nade to obtain uniformblue, red and green
colors as a whole. 20 The horizontal color corrected signal C2 and verti cal
color corrected signal C4 are added together at the adder 13 and the

hori zontal color corrected signal Cl and vegtical color corrected signal C3
are added together at the adder 14. The outputs of the 25 adders 13 and 14
are supplied to the multipliers 19 and 20, respectively, and the verti cal
color corrected,si I [ upplied to the nultiplier 21. The colqr -
15 corrected sP%ngﬁgief fs;(%)m“’tslracﬁals(él.cl%r(rauﬁ‘\slepIolfzaras‘f1 s 'andIthSarperesﬁeprpal ]e%l,
respectively, through the Lid i€y, . d 24, t ge i d el.ectrodes
Gl of the red, blue ar?% grcggﬁ ceollglrt%(%ts?%%Zéﬁ’S ’a(rildg gé[scglqe taatclthe 5
horizontal and vertiGgal urRgeven  cOlQIS are GO qﬁ{f_g;je pcﬁpi ' time
constants of the integrators 111, 12 "and 1%5 accor |ngn t%(l)ot e %\ng%e%}gco% or

extent in the aBave BRRANAG o€ HRELN I QGRS SIdWhidd1 | ShdPISSE Pl snd 1
realize a desired color level correction 10 while setting the degrees of

the integbationdieeatpooReon enel .re@pddie v hyo fitht és Vi H@gendABL

vol tage) which varies according to the variation of the | um nance signal

| evel is suppli edlbromorivecrdlonagearnc ey grapey 1h6 nsedd ion dor tectdwe
multipliers 19, 20 and 21 to control the degree of the color correction in
accordance wit hvehaelsr bgisedesn ofigila@ lsorederes Hwatas sto atlimindte bitacke
signal inputting time, the screen appears dark as a whole and, when an
uneven col or cobpPeFeadcsilgralcaypor@rdsplied to the grid el ectrode GL, the

| i ght em ssions of the phosphors cannot be uniformly interrupted, so_ that
.an uneven col or is gENERE ot U ing Kdre phavoenhioredrhesi prrbaht this
problem .control_is.nmade such that, in the case of being a | ower |um nance

| h
| evel , Z%Bt he pSYBRLFEPLGATENE 1t difeE 1D GG ST P i hi le, at a
hi gh [ um .Sl | | t whol.ly br.i i
e | um nente sl gl gl 93t AL A POy b ey cersen an
Further, a Ve”b%agp%ﬂmihn%l%‘!' 9 ;%%Llﬁﬁcs tHRA 'Z@dfﬁt(%} the MBSk glget 18

and, at the vertic I retrace I nt e_r’v any uneven_ coO corre_c Ionis not 5
done, so that ap¥rhiseigh Ehe i 1aneed evele dUurd g dde veridcal; retface

interval is prevented. FIGS. 7 and 8 show the operation waveforns for

generating the aboveThamt ienedhheodattdcdn oy Wid&1iGl, 4L amtr&3.2 Rlds 7
shows the horizontal AFC pulse Ain 10 the circuit arrangenent shown n FIG
2 and a 1bm ng puhseifohtam tthenimor ipddealgdridvatg Pt Secgenel At Sipel 1€ t
31. The horizontal timng pul se generator circuit 31 nmakes use of, for
exanpl e, a nono¥9i&bl EhguPRECy iphrlstoR Erdre dieolitai iz anta hgdeilsesidn (sol i d
and 15 dotted pul ses). The corrected signal Cl is obtained by integrating
the timng pul sE1TCEdSl 81 | AEE BPLINE Oft ddicatorl s ganrkrdOEor rect ed
signal C2 is obtained by integrating the timng signal T (dotted |line) by
the integrator Ti.’:cﬁétF%@i 1§ SHERL 15T SeridYbs ateiet of n < the- i nt egr at or

once 0. obtal n BPEalCraGOR et SRR RI IR S Tol T b boTai T 8
paraboligomavefgggbggsgdv%%gi%%E %@gﬁg%ejtaiﬁ%&é%gg%le multivibrator

and which generates a timing pulse of a horizontal

color correction signal for red and blue CRT's.

Further, through the utilization of the vertical

parabolic signal PP for dynamic focus coming from the

25 vertical deflection circuit 47, a parabolic signal PP
for vertical period can be obtained without providing

the integrator 15 shown in FIG. 1 and this signal is



25 noted that the parabolic waveformof a vertical period can also be
utilized for the vertical dynam c focus parabolic signal PP in which case
it is possible to - 17 elimnate the integrator 15 at shown in FIG 2.
According to the enbodiments of FIGS. 1 and 2, therefore, any desired color
correction signal can be obtained by utilizing the signals for use in 5 the
hori zontal deflection circuit 46 and verticgal deflection circuit 47. The
col or correction processing need not necessarily be done on the horizontal
and vertical conponents at a tinme and it is also been done 10 effectively

on the horizontal_compgnent only. O, the correction processin y. be done
on the vertical °¢8 gggnfanBnéxvﬁﬁtFﬁecﬁF&E&ﬁt8#%véﬁ¥#ﬁﬁ, nﬁgﬁﬂgéen col or
correction sign i 1 i to e videqg.signal .15 and it is supplied
to the grid ele% goﬁgﬂg&p?ggkgﬁgd eFégtFé@%l%éfgggPrg&fybé%i5%”%0 be made.

It is, thereforgq, passh Bhecmcawepgﬁhfet Q atheMy @Jate@]tﬁe% m@gﬁta@%ger se

effect on an image quality at any high trequency area i ch

produced due toghhergPraddi tkpna@httiBe Weven ;GOl @ Gard et | %icetregﬂit 48.
The present invention can be realized by those skilled in the art based on

the variogis embodi meRkseachhevead rainyRafent RE ¥ HY HIY G Atd .o ion
present invention can be applied over a broader range of any 25 disclosed

principles and oyecuatraggentoveirnceasi sedniecwitth die dwavels 7 eatiur es
di scl osed in the above nmentioned enbodi nents of the present invention and
18 shoul d not bexpéstinedt bdlbe whehabefe remat aoed Iavbddi mam $Id.ore.
the horizontal deflection circuit 46 has a horizontal
driving circuit 61 supplied with the horizontal
10 synchronizing signal HP output from the synchronous
separation portion 43, a horizontal output circuit 62
supplied with an output from the horizontal driving
circuit 61 and a horizontal output circuit 62 supplied
with an output from the horizontal driving circuit 61,
15 and a high voltage transformer (FBT) 63 connected to
the horizontal output circuit 62. The output of the
high voltage transformer 63 is delivered to a focus
pack 64 and it is supplied to a focusing electrode of
the respective CRT. The high voltage output of the
20 high voltage transformer 63 is supplied to the anode of
the respective CRT.
Further, a horizontal AFC pulse A is obtained from
a predetermined winding of the high voltage transformer
63. The output of the horizontal output circuit 62 is
25 connected to the horizontal deflection soil of the
deflection yoke 51. In the practical form shown in

FIG. 2, the horizontal AFC pulse A is supplied to the



- 199 WHAT IS CLAIMED I'S: 1. A CRT type projection display apparatus
including a plurality of CRT's having cathodes supplied with primary color
vi deo signals and displays an image 5 which is projected fromthe CRT s
onto a screen, conprising: a separation portion which separates

synchroni zing signals froman input video signal; a correction signa
generating circuit which 10 generates correqt ion signals for correcting any
uneven col or on the screen through the utilization of the synchronizing
signals separated by the separation portion; a control circuit which
controls the corr ction 15 si naI according to a h?qbfance | evel of the

primary col or vi‘deS s TF < :%&FQ%f (Iﬂ?% lfﬁEfQFsgﬁply
whi ch I t SI na ontrolle e

cont 1ol ol oui t B 5t ?Lr %:cgu?l."td'%? 3 Bl d o %leh?reaszp%ﬁlv

2. CRT a erein

theApI uralt Iyg); grd@ nggrnel%?rlgﬁogj‘g%a#% a gd;xgj]oq%é()ﬁso]? CF#I‘? Vw}@d’? ®d at

a center with adiacantiad andiblusgoln ORR S acg.sel 25 relatiys,do the

center green color CRT in a symetrical relation type Pproj €ction
di splay apparatysr 5 sAQperCeHrdtdidrd LH@idNdar WS &k Ny A dBSky | S¢ Provi ded

for inhibiting the supply of the correction signal to the first grid or
second grid of Bh@&oCREos @ ipey idod/elrd igxle ARG FFELIMB .SO shape
correction capacitor. Therefore, this parabolic wave
is utilized as a signal for horizontal dynamic focus.
On the other hand, the vertical deflection circuit
10 47 has a vertical deflection/DPC correction control IC
71 supplied with a vertical synchronizing signal VP
output from a synchronous separation portion 43, a DPC
circuit 72 supplied with an output of the correction
control IC 71, a vertical dynamic focus output portion
15 74 supplied with a vertical dynamic focus parabolic
signal PP, and a vertical deflection output circuit 73
supplied with an output from the correction control IC
71. The output of the vertical deflection output
circuit 73 is supplied to the vertical deflection coil
20 of the deflection yoke 51. It is to be noted that the
DPC represents the right/left pincushion distortion
correction.
A dynamic focus output portion 14 is supplied with
the vertical dynamic focus parabolic signal PP and
25 horizontal dynamic focus signal from the S shape

correction circuit 65 and applies a focus voltage to

the focus electrode of the CRT. Here, in the above



5 4. A CRT type projection display apparatus according to claim1, wherein
the correction signal generation circuit generates a horizontal color
correction signal for red and blue color CRT's, based on the horizontal
synchroni zi ng signal separated from 10 the input video signal. 5. A CRT
type projection display apparatus according to claiml, wherein the
correction signal generation circuit has |nﬁegrator CIrCUItS whi ch
integrates a signal which is synchronlzed with the 15 hori zont al

synchroni zing signal by a respective different tine constant, and generates

a horizontal co rec al r th é]?l and a horizont al
colorliorrect|oh8éF%§é ! %r%?ﬁé' rl'uefoco gﬁﬁ%g§89%9 (Iﬁh?ype pro;éctlon
di spl ay appar at aﬁo%cmemgnfe mc]al Véﬁﬁ'[a?rllr?: té?fcugg;é{ %ﬁ%ﬂ&n | gnal

generation circult generates, ase on a nori zont OI‘I zont al

correction signakgnber pihe of edand i ue Ct%leorco@%& %me%r?ne CRT type

projection display apparatus according to claim1l, wherein the correction

signal generatipgrekkedich ganrenates,g based on a vertical - 21
synchroni zi ng signal separated fromthe input video signal, vertical color

correctiop signals fahe RT et/ A ReIt Ll Aidillay ahrdyus nverting the
phase of the vertical color correction signal, generates 5 a vertical color
correction signakcbatdinke thl weeC @lrers CRT.1ir8rerA iCRT Hagpearprajteet | on di spl ay
apparatus according to claim7, wherein the correction signal generating
circuit has an BRPegranicen s sdwiwn Wi FECD iIft.edrBatars] HGi griAIG Wik hi s s
synchroni zed with the vertical synchronizing signal to generate vertica

col or correcti of BilgRalNdefoshoddehd® redred &S CRESRIRY aS¢tiaken on
inverting circuit which phase |nverts t he vertlcal col or correction signal
fron1the |ntegr3tﬁ6ﬁnfSSépFGU|t anﬁ3déhé% ety W&ﬁ%l%ﬁﬂw%ﬁﬂcﬁ Te?eecti on

si gnal the blue c CRT ty n dis a parat us

accor di n to cl &° #1 %\l%& Pg%ratth@ SO i ‘&F}E ]béncg ’bcgr%rrea? cuit
enerate ert oI ry on 20 for the red and reen col or

%RT' s Wi fhvt heI Egler %f S%Q % PG gcazltGl Vram ¢ SIOPOQC g rs%%entaﬁrnb]é a?%%g%il t he

vertical Synchreellytngeswn%'he &f}g%g{;?ﬁﬁr(ﬁflerat%&aﬁi@o'% £OrL et on

signal for the blue color ng the vertical dynamc¢ focus

signal. 25 10. AlgﬁTshbngn@rQﬂﬁgnédyééﬁ spl ay apparatus having a green col or
CRT and adjacent red and bl'ue color CRT's arranged on both ends of the

green col or (2Ber@RIocand supplies primary color video signals to the
respective CRT'S and di splay projection images fromthe respective CRT' s
onto a stbeen, conpritsimed;, &hsydrionarse sepooate OntiparCRDNtywbéch separ at es
5 horizontal and vertical synchronizing signals froman input video signal;
a first correctpspiscian gésolay apreinadnis Yord igurecturgdinibl dee to

correct a horizontal uneven color on the screen caused by the red and bl ue
col or eXxplained below. First, a video signal channel

selected at the tuner section 41, after being
demodulated, is supplied to a video amplifier portion
20 42 and then to the primary color output portion 44
where the primary colors (R, G, B signals) are
obtained. The respective primary color signals R, G, B
are supplied through the CRT drive circuit 45 to the
cathodes of the CRT’s 52R, 52G, 52B. The light beams
25 projected from the CRT’s 52R, 52G, 52B are imaged on
the screen S and displayed as an image. It is to be

noted that the video signal may be not only a video



.10 CRT's, generate first and second horizontal correction signals of saw
tooth waveforns through the utilization of a signal synchronized with the
hori zontal synchronizing signal; a second correction signal generating
circuit 15 configured to, in order to correct a vertical uneven col or on
the screen caused by the red and green color CRT's, generate a first
vertical color correction signal of a parabglic maveforn1synchron|zed wth
the vertical synchronizing signal and confiGured to, 20 in order to correct
a vertical uneven color on the screen caused by the blue col or

t t ! I t | .b t first
Sorti cal coror Re¥EL PERnEORZor g FEpertRating ot flal e '&w%&? the
first 25 vertlcgb cghggr é&@g§h°Q1sb%@a l%% gh%ld%%st r|zoq}akmfolor
S

correction signal; a seco ing circuit which™a € Secon - 23

vertical color gegpegh 80:8098L - tRacheaand harlzontal color correction
signal; a control circuit which contfrol's the outputs of the first and

second addi ng circui fgrandfi ksle \é%;rntdhq@no'%s%lefyax%%ro@ﬁtﬁ&&l%rgmaﬁ
according to the |um nance 'evel s of primary color video signals which are

supplied $0 thesepspactkyexeehet sCRReS hozisupRkbY Seet ertwhizgh supplies the
correction signal which is controlled by the control circuit to a 10 first

grid or second gynhdhobnthengosiesparsdHrg aGKET Vramadom mask wikieeh siftali ts t he
supply of the correction signal to the first grid or second grid of the
respective CRT dantnfrohether viidelo meplddeernpervdlon ¥R, Anetshupe fied
effecting a color correction on 15 a CRT type projection display apparatus,
conpri si ng: to the horizontal and vertical deflection circuits 46
and 47 by which these signals allow the deflection
10 currents to flow in the horizontal and vertical
deflection coils of the deflection yoke 51. Further,
the horizontal synchronizing signal HP or horizontal
AFC pulse A is sent from the horizontal deflection
circuit 46 to the color unevenness correction circuit
15 48 and the vertical synchronizing signal VP or vertical
dynamic focus parabolic waveform PP is supplied to the
color unevenness circuit 48. Further, the ABL signal
is also supplied to the correction circuit 48.
(Color unevenness correction processing)
20 Here, the operation of the color unevenness
correction circuit 48 will be explained below with
the use of timing charts and explanatory diagrams of
FIGS. 6 to 8. 1In the CRT type projection display
apparatus 1 according to the present invention, any
25 uneven color derived from any different projection

angles among a plurality of CRT’s is corrected by

the color unevenness correction circuit 48. This



a step of supplying primary color video signals to a plurality of CRT's; a
step of generating a correction signal for correcting an uneven color on a
screen through the 20 utilization of synchronizing signals separated from
an input video signal; a step of controlling the correction signal
according to the lum nance | evel of the primary col or video signal supplied
to the CRT; and 25 a step of supplying the gongrolled correction signal to
a first grid or second grid of each CRT. 15. A met hod according to claim
11, wherein the - 24 plurality of CRT's are arranged so that a green
color CRT is arranged at a cegter nd a%%gcent red and blye cqolor CRT's are

symetrical |y sRfOTePatideltoPRE GVeln COIPEr CERFECS1PE SA%Ethod accor di ng
to 11, wh i f t.h ect | i L to_the .first id
0 erein %§e§g98hyPgsehC§?C%%%¢% Q7 %E%Qaﬁpﬁgvg éf%¢§ grid or

. .20
second grid of e respectrve s i i Dite u cal retrace

V5. A A Rar AR KA M TKPARIBD) el el €5 BACAPEAT: AF 2Rk cal ca

]rca] Ic«g] gachaldca];ﬁaLﬁalﬁalrﬁgl ca] gahc gl 2heakeabealedhedhadcaicalqal c<a! bz ;

?Vi xsni d_¥] ca] cgéraleataapeakeabealtel eakeabethaahtel ¢al16al @alerl cal cal cal ¢
aJ ca]l ca] ca] ca]ca]ca]ca]ca]ca]ca]cal! 1d#)6 EFtzbc|

I'1}xsni d_Z] ca] caéeajecalca)aahia] €alea] paleabadlcalicalaqalrrali¢alte@] cal ca] cal ¢
a]calcalca]calcalcalcalcalcalcaljcal ! ""H#HH#SWRU ['"' ()| *1+,,-./1b2i 24G4677788
#990: } xsni d_Z] cafeattaptafoaincahoahcahcallGa] €a] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
aJ calca]lcalcalcalcalcalcalcalcalcalca! 0: K W;

S<<<<<2=f ====>>>>? @ GEARAL BSBaBBCHIDAR), x Svind Xacg]lea] calw ajreaiera] ca] cal ca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 4FdF
GGHI 1 1 1 JJIKLMNERBERERRST T UP VIWRKPRWRY RS §icd 2T c §] @& ¢dloral dal ddfGealfea] ca] ca
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REREIREY
shssheateplealcglyebagl o sebeobenloal epbemiel st Lt A Gae el ool ool
116 1 rOmRRb R RanAGoBNSLBBOR ) GxaFaad: Fr qFy Tomed SFCafeaFoaioa] cal o
a] ca] ca] ca] ca] cgfgalealeal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calcalc
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a] ca] ca] ca] ca] ca] ca] ¢a] ealieakeaksaligalsalaalenlealredc dpalardwad cal cal cal ¢
ajcaM HF MIO%& ()-@O%' ()-Y 109& ()-Y
15 color areas, as shown in FIG. 6, with the use of the
correction circuit 48, the horizontal synchronizing
signal HP is supplied from the horizontal synchronizing
signal HP to the integrators 11 and 12. By setting
a proper time constant to the respective integrator,
20 it is possible to obtain corrected waveforms Cl, C2
approximate to saw tooth waveforms (see FIG. 6)
based on the horizontal synchronizing signal HP.
The corrected waveform Cl corresponds to a horizontal
color corrected signal for the blue color CRT 52B and
25 the corrected waveform C2 to a horizontal color

corrected signal for the red color CRT 52R. These

corrected signals Cl, C2 emphasize a blue and a red
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15

20

25

color shortage at the left and right side areas of
the screen S.

Further, the vertical synchronizing signal VP is
supplied to the integrator 15 and, as a result of
integration, a parabolic waveform C4 is obtained in
synchronism with the vertical synchronizing signal VP
and, on the other hand, the parabolic waveform C4 is
inverted by the inverter circuit 16 to obtain a
parabolic waveform C3. The corrected waveform C3 is a
vertical color corrected signal for the blue color CRT
52B while, on the other hand, the corrected waveform C4
is a vertical color corrected signal for green and red
color CRT’s 52G and 52R. The corrected signal C4 is
used to emphasize the shortage of G, R at the top and
bottom portions of the screen S and the corrected
signal C3 is used to deemphasize a blue color component
at the top and bottom portions of the screen S, so that
correction is made to obtain uniform blue, red and
green colors as a whole.

The horizontal color corrected signal C2 and
vertical color corrected signal C4 are added together
at the adder 13 and the horizontal color corrected
signal Cl and vertical color corrected signal C3 are
added together at the adder 14. The dutputs of the
adders 13 and 14 are supplied to the multipliers 19 and
20, respectively, and the vertical color corrected

signal C4 is supplied to the multiplier 21. The color
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corrected signals from these multipliers 19, 20 and 21
are supplied, respectively, through the amplifiers 22,
23 and 24 to the grid electrodes Gl of the red, blue
and green color CRT’s 52R, 52B and 52G, so that the

5 horizontal and vertical uneven colors are corrected.

By deciding the time constants of the integrators
11, 12 and 15 according to the uneven color extent
in the above mentioned correction processing, it is
possible to realize a desired color level correction

10 while setting the degrees of the integration to
a proper level.

On the other hand, a voltage (ABL voltage) which
varies according to the variation of the luminance
signal level is supplied from the voltage converting

15 section 17 to the multipliers 19, 20 and 21 to control
the degree of the color correction in accordance with
the brightness of the screen. That is, at a full black
signal inputting time, the screen appears dark as a
whole and, when an uneven color corrected signal is

20 applied to the grid electrode G1, the light emissions
of the phosphors cannot be uniformly interrupted, so
that an uneven color is generated at a darker portion.
In order to prevent this problem, control is made such
that, in the case of being a lower luminance level,

25 the potential on the grid electrode Gl is set to a 0V
while, at a higher luminance signal level and at

a wholly bright image screen, an uneven color corrected
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supplied to the mask circuit 18 and, at the vertical
retrace interval, any uneven color correction is not

5 done, so that any rise of the luminance level during
the vertical retrace interval is prevented.

FIGS. 7 and 8 show the operation waveforms for

generating the above mentioned correction signals C1,
C2 and C3. FIG. 7 shows the horizontal AFC pulse A in

10 the circuit arrangement shown n FIG. 2 and a timing
pulse T from the horizontal timing pulse generator
circuit 31. The horizontal timing pulse generator
circuit 31 makes use of, for example, a monostable
nultivibrator and can obtain timing pulses T (solid and

15. dotted pulses). The corrected signal Cl is obtained by
integrating the timing pulse T (solid line) by the
integratér 12 and the corrected signal C2 is obtained
by integrating the timing signal T (dotted line) by the
integrator 11.

20 FIG. 8 shows an operation waveform of the
integrator 15 shown in FIG. 1 and the vertical
synchronizing signal VP is integrated once to obtain
a saw tooth waveform and integrated twice to obtain a
parabolic waveform of a vertical period. It is to be

25 noted that the parabolic waveform of a vertical period
can also be utilized for the vertical dynamic focus

parabolic signal PP in which case it is possible to
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5 the horlzontal deflection circuit 46 and vertical
deflection circuit 47.

The color correction processing need not
necessarily be done on the horizontal and vertical
components at a time and it is also been done

10 effectively on the horizontal component only. Or, the
correction processing may be done on the vertical
component alone.

In the present invention, any uneven color
correction signal is not applied to the video signal

15 and it is supplied to the grid electrode Gl (or gird
electrode G2) for correction to be made. It is,
therefore, possible to suppress, to a minimal extent,
any adverse effect on an image quality at any high
frequency area which might be produced due to the

20 addition of the uneven color correction circuit 48.

The present invention can be realized by those
skilled in the art based on the various embodiments
achieved either singly or in combination. The present
invention can be applied over a broader range of any

25 disclosed principles and over a range not inconsistent
with the novel features disclosed in the above

mentioned embodiments of the present invention and
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should not be restricted to the above mentioned

embodiments alone.
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5 which is projected from the CRT’s onto a screen,
comprising:
a separation portion which separates synchronizing
signals from an input video signal;
a correction signal generating circuit which
10 generates correction signals for correcting any uneven
color on the screen through the utilization of the
synchronizing signals separated by the separation
portion;
a control circuit which controls the correction
15 signal according to a luminance level of the primary
color video signals which are supplied to the CRT's;
and o
a supply section which supplies the correction
signal which is controlled by the control circuit to
20 a first grid or a second grid of the respective CRT.
2. A CRT type projection display apparatus
according to claim 1, wherein the plurality of CRT’s
are arranged so that a green color CRT is located at
a center with adjacent red and blue color CRT’s are set
25 relative to the center green color CRT in a symmetrical

relation.

3. A CRT type projection display apparatus
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according to claim 1, wherein a mask is provided for
inhibiting the supply of the correction signal to
the first grid or second grid of the CRT’s during

a vertical retrace interval.

5 4. A CRT type projection display apparatus
according to claim 1, wherein the correction signal
generation circuit generates a horizontal color
correction signal for red and blue color CRT's, based
on the horizontal synchronizing signal separated from

10 the input video signal.

5. A CRT type projection display apparatus
according to claim 1, wherein the correction signal
generation circuit has integrator circuits which
integrates a signal which is synchronized with the

15 horizontal synchronizing signal by a respective
different time constant, and generates a horizontal
color correction signal for the red color CRT and
a horizontal color correction signal for the blue
color CRT.

20 6. A CRT type projection display apparatus
according to claim 1, wherein the correction signal
generation circuit generates, based on a horizontal AFC
pulse, horizontal correction signals for the red and
blue color CRT’s.

25 7. A CRT type projection display apparatus
according to claim 1, wherein the correction signal

generating circuit generates, based on a vertical
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signal, vertical color correction signals for the red
and green color CRT'’s and, by'inverting the phase
of the vertical color correction signal, generates
5 a vertical color correction signal for the blue
color CRT.

8. A CRT type projection display apparatus
according to claim 7, wherein the correction signal
generating circuit has an integration circuit which

10 integrates a signal which is synchronized with the
vertical synchronizing signal to generate vertical
color correction signals for red and green color CRT’s
and a phase inverting circuit which phase inverts the
vertical color correction signal from the integration

15 circuit, and generates a vertical cclor correction
signal for the blue color CRT.

9. A CRT type projection display apparatus
according to claim 7, wherein the correction signal
generation circuit generates vertical color correction

20 signals for the red and green color CRT’s with the use
of a vertical dynamic focus signal generated by the
vertical synchronizing signal and generates a vertical
color correction signal for the blue color CRT by phase
inverting the vertical dynamic focus signal.

25 10. A CRT type projection display apparatus
having a green color CRT and adjacent red and blue

color CRT’s arranged on both ends of the green color
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15

20

25

CRT and supplies primary color video signals to the

respective CRT’s and display projection images from the

‘respective CRT'’s onto a screen, comprising;

a synchronous separation portion which separates

horizontal and vertical synchronizing signals from

‘an input video signal;

a first correction signal generation circuit
configured to, in order to correct a horizontal uneven
color on the screen caused by the red and blue color
CRT’s, generate first and second horizontal correction
signals of saw tooth waveforms through the utilization
of a signal synchronized with the horizontal
synchronizing signal;

a second correction signal generating circuit
configured to, in order to correct a vertical uneven
color on the screen caused by the red and green color
CRT’s, generate a first vertical color correction
signal of a parabolic waveform synchronized with
the vertical synchronizing signal and configured to,
in order to correct a vertical uneven color on the
screen caused by the blue color CRT, generate a second
vertical color correction signal by inverting the first
vertical color correction signal;

a first adding circuit which adds the first
vertical color correction signal to the first
horizontal color correction signal;

a second adding circuit which adds the second
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vertical color correction signal to the second
horizontal color correction signal;

a control circuit which controls the outputs of
the first and second adding circuits and first vertical

5 color correction signal according to the luminance
levels of primary color video éignals which are
supplied to the respective color CRT’s;

a supply section which supplies the correction
signal which is controlled by the control circuit to a

10 first grid or second grid of the corresponding CRT; and

a mask which inhibits the supply of the correction
signal to the first grid or second grid of the
respective CRT during the vertical retrace interval.

11. A method for effecting a color correction on

15 a CRT type projection display apparatus, comprising:

a step of supplying primary color video signals to
a plurality of CRT’s;

a step of generating a correction signal for
correcting an uneven color on a screen through the

20 utilization of synchronizing signals separated from
an input video signal;

a step of controlling the correction signal
according to the luminance level of the primary color
video signal supplied to the CRT; and

25 a step of supplying the controlled correction
signal to a first grid or second grid of each CRT.

12. A method according to claim 11, wherein the
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' color CRT’s are symmetrically set relative to the green
color CRT.
5 13. A method according to 11, wherein the supply
of the correction signal to the first grid or second
grid of the respective CRT is inhibited during

a vertical retrace interval.



