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FIGURE 1 (Sheet 1) is a plan view, pa dy in axial section, of a shadow masl
color picture tube The present invention relates to a color picture
embodying the invention. tube having an improved inline electron gun, and
FIGURE 2 (Sheet 1) is a partial axial section view particulrly to an
improvement in the gun for obtain-   5   of the electron gun shown in
dashed lines in FIG- ing equal raster sizes (also called coma correction)
URE 1. within the tube, without severely distorting the elec-  FIGURE 3
(Sheet 2) is an end view of the elec- tron beams.tron gun of FIGURE 2,
taken at line II-II in FIG- An inline electron gun is one designed to
gener-      URE 2, showing coma correction members or ate or initate
preferably three   electron beams in a   10  shunts. common plabe,and to
direct those beams along con-    FIGURES 4 and 5 (Sheet 3) are plan views
of the regent paths to a point or small area of conver-  shunts of FIGURE
3, showing their effect on the A problem that exists in a color picture
tube  hav- respectively. ing an inline gun is coma distortion, wherein the
siz-  15  FIGURE 6 (Sheet 2) is an end view of an electron as of the
electron beam rasters scanned on the          gun having a second coma
correction member em- screen by an external magnetic deflection yoke are
bodiment therein. different because of the electricity of the posi- tions
of the two outer beams with respect to the          FIGURE 1 is a plan view
of a rectangular color center of the yoke.This coma problem has been   20
picture tube 10 having a glass enveope comprising solved in the prior art
by including variously shaped         a rectangular faceplate panel or cap
12 and a tubu- [err] members agjacent to or                    lar neck 14
connected by a rectangular funnel 16. and the electron beam paths in a
fringe portion            The  panel comprises a viewing faceplate 18 and a
of the  yoke deflection field. For example,                 peripheral
flange or sidewall which is sealed to the U.S Patent No. 3,673,879, issued
March 25, 1975   25  funnel 16. A three-color phosphor screen 22 is car-
teaches the use of small disc-shaped enhancement                ried by the
inner surface of the faceplate 18. The and abore and below the center beam
and ring          screen 22 is preferably a line screen with the phos- or
washer-shaped  shunte around the two outer         phor lines  extending
subsyantially perpendicular to elemen-ts cont   VWthe           the high
frequency raster line scan of the tube veIo*  _iming  horizontll deflecton
ieW ines   30  (normal to the plane of FIGURE 1). A muld-aper- mat w cums
he  pat. The-shunts completely sur-    tured color-selection electrode or
shadow mask 24 m  Ito    ier Aems and bypass fringe poion         Is
removably mounted, by conventional means, In of boi wile  mWd horizontl
deflection   es         pede     n  spaced relation to the screen 22. An no
t   aim be-ns- The shunts also concen-    imped  lne ectron gun 26, shown
schematicai- I      te     a U Mi.   p _ tedi g vertical deflection   3s
ly by dotted lines in FIGURE 1, is centrally mounted 111 at S swim hen pat
1weby enhancing the          within the neck 14 to generate and drect three
eso- vwid df0eloin of 1w cener bem I further n-         tron beams 28 alng
Initially coplanar convergent henomid of  w vial deflection of the center
paths through the mask 24 to the screen 22. be.. 111a     th, e outer
dimetr of the washer-      The tube of FIGURE 1 is designed to be used with
show shwo cam be  erged to collct more of  40   an external magnetic
deflection yoke 30, such as a #W V8*d AIe In  fleld. However, there is a
im-     self-converging yoke, shown surrounding the neck t ID mt uM.. eke
shunt diameter. I the shn         14 and funnel 18 in the neighborhood of
their juno- MP mulls oo   e thy2  will begin to exIen into the  tion. When
activated, the yoke 30 subjects the r-  of to cntr  bom. Reeno, a yoke has
been        three beams 28 to vertical and horizontal magnetic Impe ta
require  a very large vertical coma   45  flux which causes the beams to
scan horizontally PoAPMh. Its wnt possbe to use washer-shaped        and
vertically, respectively, In a rectangular raster IWOb lo povIdeth requred
coma correction, be-      over the screen 22. The initial plane of
deflection MeI ft  hunt would overlap the center beam.        (at zero
deflection) is shown by the line P-P in FIG- AMIVI omn Correction ol  be
provided by the       URE 1 at about the middle of the yoke 30. Because med
oer types of shunts, such as C-shaped   50   of fringe fields, the zone of
deflection of the tube dauB or Dehe  shunts, the lack of symmetry
extends axially, from the yoke 30 into the region of of msh ebuft can
asviely d- n the electron         the electron gun 26. For simplicity, the
actual curva- hbew    Therefore, thr Is a need for a shunt de-   ture of
the deflected beam paths in the deflection ap ta WM provide the large coma
correction re-     zone is not shown In FIGURE 1. q1d by 1w new yoke and
will not severely distort  s5  The details of the electron gun 26 are shown
in 11 a"     beams.                                   FIGURES 2 and 3. The
gun 26 comprises two glass The above object is achieved by a cathode-ray
support rods 32 on which the various electrodes h1eac lrdigto claim 1.
are mounted. These electrodes indude three equal- A cathode-ray tube
according to the preamble of  ly spaced coplanar cathodes 34 (one for each
dalm   lotknownfromJP-A5342672.               60   beam), a control grid
electrode 36 (GI), a screen The vertical deflection of the center beam Is
re-  grid electrode 38 (G2), a first accelerating and fo- duced by the
shunts according to this Japanese ap-  cusing electrode 40 (GA), and a
second accelerat- pion.                                              ing
and focusing electrode 42 (G4), spaced along In the drawings:
the glass rods 32 in the order named. Each of the Gi 65  through G4
electrodes has three inline apertures    3                  EP 0 257 639 B1
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terin to permit pasiage of three coplanar eec-
Thic)mess tron beam  The main electrostatic focusing lens in the gun 23 is
fomed bt    o G3 elecode 40                   0.508 mm  (20  mils) and the
04 electrode 42. The G3 electrode 40 is formed with four *-haPed eements
44, 46, 48   5 an 50. The open ends of two of these elements, 44    The use
of shunts with the foregoing dimensions ai 46.  e attchied to each other,
and the open     can provide a raster correction of approximately 46 nds of
te otr two elements, 48 and 50, are also    mm/10-4Vsm-2 (Gauss). ataed to
each oter. The dosed end of the third      The shunts 74 and 76 have
certain common char- - mnt 468I atic e to the dosed end of the sec.   10
acterlstics that are shared with other shunt embodi- ond element 46.
Although the G3 electrode 40 Is    ments to be described hereinafter. Each
shunt Is son I a a fol   struclure, It could be fabri-      longer In a
direction perpendicular to the Inline dl omid *m    jumnbo   element,
Including a sin-      rection of the electron beams than it Is In the
inline p element          lengh The 04 electrode 42       drecoion of the
electron beams. Each shunt Is sym- cm             MMp   b  ha Its open end
d d with   15   metrical about both a vertical axis and a horizontal - ap e
a 6    sh~id cup 53 is attached to        axis, and te shunts do not
overlap the center oper- to pm 62 atof  et   of the gmn 26.
ature In the shield cup. lhe boh    dWW encls d t   G3 electrode 40
FIGURES 4 and 5 show the effect that the 0d 1364 u Mends   42 ha  lre
recesses 54           shunts 74 and 76 have on the horizontal and verSi- 0d
U4 isspedoell, then The recesses 54 and   20   cal deflecbon felds,
respectively.. In FIGURE 4, I0 e bed tho -paui  of the dosed end of tho G3
the vertically extending field lines of magnetc fu iPIpids 40 to  contins
tr   apertr   6O,           of the horizontal deflection field H are
attraicte by -(enter 0Pesb  shon), from the pordon of the       the
shunts74 and 76 and most of the lines ae by- dosed 0wd of fm 64 elctrode 42
that contains       pased around the two outer beams R and B. The "Je eL
OS, (cene aperture shown). The   25   shunt 74 and 78 also bypass a porion
of the hoS- mw      ploe o te  dosed ends of the 03           zontal
deflection field around the center beam G. In elssde 40 0id 1364 elctrde 42
form dma 70         FIGURE 5, the horizontally extending field ies of No
72,   _evely, I tht  extend perlhel            magnt  flu of the vertical
deflection fild V are Gound ft vsosss5 54 and 56 The dma 70 and 72
attcted by the shunts 74 and 76, and mot of the wet  doom prtion of the two
electrodes 40   3o  lines bypass around the two outer beams R and B. ad42.
At the center beam G. the shunts concentrate or eon- Lold aon o bhoom of
the shield cup 53 are        hance the lIes of fluL However, because of the
two  _ipdcdy penneti coma correction mem-          straight facing sides of
shunts 74 and 76, the Ines bem or da   74 and 7B The botiom of the shield
of flu are evenly distbd in the area of the cent- aW  U  Whides
tuespertures, 82, 84 and 88, 3s    er beam  . Although most of the magnetic
flux lines 1iro Ah   ft 13 e ctron bas Ps. The cent-         are bypassed
around the outer beams, some flux ;M    WOu~flebftdelectrn bam paths   d
es-         lie also pass through the apertures of the shunts Ip RP. 0 NdB.
The R and B paths are the outer      The shapes of these flux lines within
the aperture bsnpds  -0 dOn0 path ltheoenterbeam path.          are, to
some extent affected by the shape of the FXMJ   3 d-ows * t shunt 74 and 76
hi greaer  4o   apertures In the shunts. Since the shapes of the dW. ENt
shunt 1 a flat plate having a rectangu-  flux lines can distort an electron
beam, it Is impor- SW   o e r y end a square, centered aper-          tant
to utilize an aperture In the shunt that Is both 78 s              Two  o
sides of the aperture 78  vertically and horizontally symmetrical. Square,
and > p I o to hhn  dircOn of the inin ele-           rectangular shunt
apertures have been found to be Ion eas and two of the sies ar
perpendicular  45   approximate  equally effective. to ft  Mm ledo  of the
Inline electron beams.        FIGURE 6 shows a second embodiment of coma
The dmt 74 and 78 are centered on the two outer    correction members or
shunts 88 and 90. Each or side aV e 82 and 86 in the shield cup 53.
shunt has a rectangular outer periphery and a reo- Ypicl imensio  for the
shunts 74 and 76,         tangular, nonsquare, centered aperture 92
therein. when used In an inlne electron gun having a center-  so   The
short sides of the aperture 92 parallel the inline boefe aperture spacing
of 5.08 mm (200 mils),      direction of the inline electron beams. The
shunts 88 w       be e  WM.                                  and 90 perform
their coma correction function es- senlly as do the shunts 74 and 76.
However, be- Outside Dimensions                         cause of the shape
of the rectangular apertures 55  therein, which are narrower horizontally
but longer 4,.045 mm X  7.620 mm                      vertically, the
horizontal flux lines in the apertures are stabghter at the beam paths, and
the number of (238 mils X 300 mils)                       vertical flux
lines at the beam paths are slightly re- duced. Such tailoring of aperture
shape can be Ap~erture Dimensions                  so   used as a trimming
technique to compensate for mi- nor variations in electron beam distortion.
4.115 mm X 4.115 mm (162 mils X  162 mijs) 65    5                  EP 0
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Urnfangsselten des Nebenschlusses verlaufen. 1. A cathode-ray babe (10)
having an inline elec-  2. Rohre nach Anspruch 1, dadurch gekennzsich- tron
gun (28) threin for generating three Inline   net, daB die Offnung (78) in
dem NebenschluB (74. elcbtron beans (28) and directing said beams along   5
76) sine quadrafitche Form hat path (B G. R) Fthrough magnetic deflection
felds (V, H) toward a cathodoluminescent screen (22) of said Ube, a fst (V)
of the felds causing delection  Revendications of th beam  hI a fist
direction perpendicular to the Iri  deion of th electron beans, and a
sbcond   10   1. Tube a nyoris cabhodques (10) ayant un canon (H) of th fi
causing debcfion of the beam  In a  a 6lectrons en Igne (26) pour g6nrer
bio  als- scond *mcton parallel to the inne directon of      ceaux
d'tlecons dans raxe (28) et drifer bsdil "th benie,: said gun  cludg mes
for shunting       fasaux Ie long des trajectoire (B. G, R) I ponlonsd of
te doelecton filds around at least one  vera ds ctamps m     q   de d6vlton
(V. H) of said bemns, said shunt   means comprising at  15  vers un 6an
(22) dudt ubs, lea  one  armeble shunt (74, 76; 88,               un
premier (V) d ces champs provoquant k divia- 90), said shunt bn a ft plate
havn a centered      ion des faisoeaux dans une prMlie dicn pr- eu (78; 92)
thein and completely surwr -   p          &a direction de raxe des faocaux
hip one df the electron beam paths (ot R). chaao-  d     on  et un second
(H) des dcap pm- torzed by said shunt (4.76f; 88, 90) being  ng  i   20
quant ha dviatlon des faisceax darm une aecond' tile first dirdon tan hi
the second diredton and   direcion paralie    l a dicion de raxe des fb- *V
symsv o Aot a central axs of    shunt         coaux, dit canon hi t des
meons pow dder ist prarale the rt daction mid symmetric about      des
parties des champs de dMation  Amit crau olhsr c l axis of th shunt that
parallels the      mois un deadits faisceaux lsais moyns, de dS- second
dihedon, wein  the  xtor peripheral  25   vision comprenant au mohis un
dvatur prm- da   of sid s shut Is rectagular, and the aper-    ble mi
(74,76,88,90). dit diktw re hI sid shunt is _ectigular hI shape, with the
tant une plaque ayant urn ouvere cPnlne (B78 oldds of the ae  paralleling
the exernal perph-   92) et entourant conpaltment ulne des tafedoke ram sid
d shun                                 des fasUxM crdlecrons (B. R)
caracths en co 2. Tem a e a defined i Claim 1  characterized In  30   que
lodit divlatetr (74, 76. 88. 90) edt plus long th  the "arkte  (78) in said
shunt (74, 76) Is     dana  premie direction que dan ls dexlkdme di- Siare
hi shape.                                    rectionl  I eat symq  auto
d'un ace csnrql du dIater qui est paalile A k deuxime dirlo- Ion, daes
loquel la fme du pourlour e otl  du- Paluiuip  Bch*
35   dit dvite  est  ctguare avec lbs cbts de rouvertue pariles aux cos du
pourtour ax*- 1. KICdIel shktinh (10), di ein bi-UnEbek-       iour
duditdur n (6) zur Erugu   von drei in             2. Tube selon la
revenichadon 1,  caracd s en sins agEs lisgnden Elektronsnstrahlon (28) und
ce quo rouverure (78) dans ledit dialau (74. 76) Richuun dew Straillen lbgs
Wegen (B. G. R)   40   est de forms carrde. tich unag che Abble      e (VA
H) auf einon .uchtschlmi (2 er Bidrfie ent,   wobel ein. s CV) dir Folder
die EldnenIahlen hi ei- ,r misn    htung rectinkilg zur In-Une-Rich- dir
RElkbnenskahlen ablet  und sin zweltes   45 (H) dir Folr de
Elektonnsntrahlen In siner zwel- en Rchku   pNarl zur In-Une-Richtung der
Skshan abnd und wobei das Stralerzougungs- system sins
NsbenarschhuBanordnung zur Ablel- mu von Telen der Ablenkfolder um
mndestens e-   50 nen der Strahlen heum enthilt und diese Ne-
bonschlusanordnung mindes:ns olrrn magnetisch prmealern NdbBnschiuB (74,
76; 8Us. 90) autwelst, det duch sne fbche Platte mit elner Mlttel8fnung
(78; 92) gbildet Wird und dnen der Ehkbr-  55 nenstraige (B. R) vollstandig
umgibt, dadurch gsksnnzlchnet, daB der NebenschluB (74, 76, 88, 90) hI dera
sten Richtung linger als In der zwelten Rlchtung ist und symmstrisch urn
sine parallel zur or- sten Richtung verlaufende Mittelachse des Ne-  6o
behlusses und symmetrisch urn eine parallel zur zwelten Richtung
verlaufende andere Mittelachse des Nsenachlusses kIt, daB die AuBere
Umfangs- form des Nebenschlusses rechtwinklig ist und daB de Offnung des
Nebonschlusses eine rechtwinlid-   65    


