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CA'l'BODE RAY- TUBE 

BACKGROUND OF ~BE INVENTION 

5 1. F:le1d of the Invention 

The present invention re1ates to a oathode 

ray tube whioh prevents ha1at:lon when it :ls use'1 with 

over-soanning .. 

2. Desor:lpt:lon of the Re1ated Art 

10 In a oo1or oathode ray tube, as shown in 

Fig. 1, a phosphor soreen 4 is foJ:med on an inner 

su.rfaoe of a faoep1ate 3 of a tube enve1ope 2. A oo1or 

se1eoting e1eotrode system 10 oa11ed an aperture gr:l.11 

or a shadow mask :ls disposed f aoing the phosphor screen 

15 4. An e1eotron beam E emitted· from an e1eotron gun 5 

di.spos.ed in a neck 2a o~ the tube enve1ope 2 :ls 

def 1ected by a def 1ect:lon yoke 6 to soan the phosphor 

screen 4. 

In a oathode ray tube used for a TV monitor 

20 in broadoasting station eto. • as shown in Fig. 2, whioh 

is a sohematic view showing a oo1or se1eoting mechanism 

in the oathode ray tube from above; sometimes the 

cathode ray tube is used with over-scanning where the 

e1eotron beam E :ls made to soan the outside of a no:cma1 

25 effective region defined by the encJmost s1:lt of the 
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oolor selecting eleotrode system 10 in the figure. 

When the cathode ray tube is used with suoh over­

soanning. the over-soanned eleotron beam is refleoted 

irregularly at a frame 11 of a oolor selecting 

5 eleotrode system. 'When the irregularly refleoted 

· eleotrons .reaoh the phosphor soreen 4. frame halation 

is oaused. For this reason, in the N monitors for 

broadcasting stations eto •• a long and thin beam 

shielding plate 12 made of metal is disposed between 

10 the frame 11 and a defleotion oenter DC of the eleotron 

beam attaohed to an i.nternal beam shielding plate 13 so 

as not to allow the electron beam to str:Lk.e the frame 

11. This beam shielding plate 12 is made of iron or 

• stainless steel usually having a thiokness of about 0.2 

15 mm. absorbs eleotrons when a high voltage is applied, 

or ref leots the eieotrons to the eleotron gun side and 

therefore shields the frame 11 from the eleotron beam 

and prevents halati.on due to the irregular refieotion. 

Depending, however, on the applioation of 

20 the TV monitor for a broadcasting station. there are 

oases where it will be used in a dark room in a low 

ourrent state. When it is used by suoh a method of use. 

slight generation of ha1ation is observed. Suppression 

of this halation has been desired. 

. . : -~· 
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SUMMARY OF THE J:NVENTION 

An object of the present :l.nvent:l.on is to prov:l.de a 

cathode ray tube w~ch :Ls used with over-scanning and 

in addit:l.on with w~oh the generation of ha1ation can 

5 be prevented even when :Lt :Ls used :l.n a dark room or the 

1:lke. 

The present ~vent:l.on prov:Ldes the f o11owing 

cathode_ ray tubes. 

(1) A cathode ray tube wherein an e1ectron beam 

10 :Ls made to scan on the outs:l.de of an effect:Lve screen 

as we11. said cathode ray tube having a beam shie1ding 

p1at.e disposed between a frame of a co1or. selecting 

e1ectrode system and a def 1ect:l.on center of the 

electron beam so as to prevent the e1ectron beam from 

15 striking the frame when the e1ectron beam is made to 

scan on the outs:l.de of the effective soreen. 

oharacter:l.zed :Ln that .:Lt has a beam·sh.:l.eld:Lng plate 

formed so that the front end surface of the beam 

sh.:l.e1d:Lng plate at the s:l.de inside of the screen 

20 becomes schematica1ly parallel w:l.th respect to the path 

of the electron beam or :Ls swept back from the path of 

the electron beam. 

(2) A cathode ray tube as set forth in the above 

(1) which has a beam shielding plate with a front end 

25 portion wh:l.ch is bent to the oolor selecting eleatrode 
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system side and with a front end surface which is 

substantia11y para11e1 to the path of the e1ectron beam. 

(3) A cathode ray tube as set forth in the above 

(1) which has a beam shie1d1.ng p1ate formed with the 

5 front end surface shaped in a taper. 

(4) A cathode ray tube as set forth in the above 

(1) which has a beam shie1ding p1ate formed with a 

front eJ>.d portion bent to the co1or se1ecting e1ectrode 

system side and, at the same time, with a front end 

10 surface formed in a taper. 

irhe present invention was made based on the 

discovery that the ha1ation at the time of over-

scanning is caused by·the fact that the beam shie1ding 

• p1ate has a certain thickness and therefore the front 
. 

15 end surface thereof faces the direction of emission of 

the e1ectron beam at a s1ant, the e1eotron beam :Ls 

irregu1ar1y ref1ected at this front end surface, and 

the ref1eoted e1ectrons strike the phosphor screen side. 

Name1y, the cathode ray tube of the present 

20 invention has the beam shie1ding p1ate ingenious1y 

shaped so that the front end surface of the beam 

shie1ding p1ate becomes substantia11y para11e1 to the 

path of the e1ectron beam or is swept back from the 

path of the e1ectron beam whereby the e1ectron beam is 

25 prevented from being emitted onto the front end surface 
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of the beam shi.e141.ng p1ate, the ref1eot:Lon of the 

e1eotron beam at the front end surfaoe :Ls prevented, 

and the ha1at:Lon oan be prevented. 

Formation of the front end surfaoe of the beam 

5 shi.e1di.ng p1ate :l.n this way oan be aohi.eved by bending 

the front end portion of the beam shi.e1ding p1ate to 

the oo1or se1eot:l.ng e1eotrode system s:Lde so that the 

front end surf aoe beoomes substant:La11y para11e1 to the 

path of the e1eotron beam or by making the front end 

10 surfaoe of the shi.e1d:l.ng p1ate taper. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objeots and features of the 

present :Lnvent:Lon w:l.11 be desor:Lbed more :l.n detai1 with 

15 referenoe to the aooompany:Lng drawings, :l.n whi.oh: 

F:Lg. 1 :Ls a seot:Lona1 view of the genera1 

oonf:Lgurat:Lon of a oathode ray tube1 

P:Lg. 2 ~s a p1an v~ew of a oo1or seotion meohanism 

of the oathode of the oathode ray tube1 

20 Fig. 3 :Ls a view exp1a:Ln:Lng generation of hal.ation 

by a oonvent:Lona1 beam ref1eotion pl.ate; 

P:Lg. 4 :Ls a pl.an view of a col.or sel.ect:Lon 

mechanism in a cathode ray tube of an embod:Lment of the 

present invent:Lon; 

25 Fig. 5 is a v~ew of a front end part of an examp1e 
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of a beam ref1ection p1ate according to the present 

inventionr 

Fig. 6 is a view of another examp1e of the beam 

ref1ection p1ate acoortU.ng to the present :lnventi~nrand 

5 Fig. 7 is a view of sti11 another examp1e of the 

beam ref 1ection p1ate according to the present 

:Lnvention. 

DESCRXPTXON OF PREFERRED EMBODDIENTS 

10 Be1ow, an exp1anat:lon w:l.11 be made of an 

embodiment of the present :Lnvention. F:lgure 4 is a 

p1ate v:lew of a co1or se1ecting mechanism :Ln a cathode 

ray tube of the present :Lnvention seen from above. The 

cathode ~ay tube of the present :lnvent:Lon :ls sim:l.1ar to 

15 the usua1 cathode ray tube as shown :ln F:lg. l except 

for a beam sh:le1cling p1ate 1, so the same reference 

numera1s .:Ln F:Lg. 4 are g:lven to the same structura1 

parts :ln P':lg. 1. 

Xn F:lg. 4, a frame .. 11 :ls attached to a color 

20 selecting electrode system 10 ca11ed a shadow mask or 

an aperture gr:l.11. An :lnterna1 magnetic sh:le1d (XMS) 13 

:ls attached to this frame v:la a standard temperature 

compensation p1ate (STC p1ate) 14. To the frame 11, a 

spring 15 for attaching the color selecting mechanism 

25 to the phosphor screen 4 shown :Ln F:lg. 1 is attached v:la 
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a spr:l.ng ho1der 16. Further. a 1ong. thi.n rectangu1ar 

beam shie1d:l.ng p1ate 1 is ~sposed in the vertica1 

41.reotion of the oathode ray tube whi1e be:l.ng 

sandwiched between a :l.nterna1 magnetic shie1d 13 and 

5 the standard temperature compensation p1ate 14. The 

front end side of that beam shie1d:l.ng p1ate 1 projects 

to a oenter axis C side of the co1or se1eot:l.ng 

e1eotrode system 10 and prevents the e1ectron beam E 

from hitting the fram~ 11 ~sposed in the vertica1 

10 41.reotion. 

The path E of the e1ectron beam shown :l.n Pig. 4 

reaohes the endni.ost s1it ES of the oo1or se1ecting 

e1eotrode system (end of the phosphor screen. that is. 

oorrespond:l.ng to the end of the effective screen) from 

15 the def1eotion oenter DC. Usua11y. the oathode ray tube 

is used at the side inside from this (referre~ to as 

under-soann:l.ng). but in an monitor for a broadcasting 

·station eta •• the e1eotron beam·is made to scan at the 

side outside from this (referred to as over-scanning). 

20 When the e1ectron beam is made to swing more than a 

def1ection ang1e a ha1f ang1e of a normal. fu11 scan a 

of the path E of the e1ectron beam shown in Fig. 4, the 

e1ectron be~ hits the beam shie1d:l.ng p1ate 1, to which 

a high vo1tage is app1ied, 1ocated at the front surface 

25 side of the frame {def1ection center side). The e1ectron 
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beam is ref 1ected there to directions other than the 

phosphor screen 4 shown in Fig.1 or is absorbed. Due to 

this, the e1ectron beam str:Lkes the frame 11 and 

ha1ation due to irregu1ar ref 1ection to the phosphor 

5 screen is prevented. 

The beam shie1ding p1ate 12, as shown in Fig. 3, 

is positioned :Ln a state with the p1ate oriented :Ln a 

direot~on perpendicul.ar to the center axis c. In this 

state, since the p1ate has a certain thickness, when 

10 the front end surface 12a thereof is oriented in the 

direction of emission of the e1ectron beam and the 

e1ectron beam str:Lkes this front end surface la, the 

e1ectron beam is ref1ected to the phosphor screen 4. This 

has become a oause of the halation. 

15 In the embodi.ment of the present invention, this 

beam shie1ding p1ate 1 is :Lngenious1y shaped. An en1arged 

view of the front end side thereof is shown :Ln Fig. s. 

'l!his beam sh1.e1d:l.ng p1ate 1 is fo:cmed by bending the 

front end portion to the oo1or se1eot:Lng e1eotrode 

20 system side and making the front end surface la thereof 

become substantia11y paral1e1 to the path E of the 

e1ectron beam. Due to this, the electron beam no longer 

strikes this front end surface la, and the electrons 

striking the beam shie1ding plate 1 are ref 1ected to the 

25 deflection center side or absorbed by the beam 
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sh:le1d:lng p1ate 1. '.rherefore the e1eotrons are not 

ref1eoted to the phosphor soreen 4. For th:ls reason, even 

:ln a oase where the oathode ray tube :ls used :ln a dark 

room :ln a 1ow current state, ha1at:lon :ls not oaused. 

5 '.rhe bend:lng ang1e e of the beam sh:le1d:lng·p1ate 1 

shown :ln F:lg. 5 :ls preferab1y made substant:la11y the 

same as the def1eot:lon ang1e a when the path E of the 

e1eotron beam str:l..kes the edge of the beam sh:le1d:lng 

p1ate 1 so as to make the front end surf ace la 

10 substant:la11y para11e1 to the path of the e1eotron 

beam, but oan.be ohanged w:lth:ln a range of about 5°. J:f 

the bend:lng angle :ls sma11er than th:ls, the front end 

surf aoe la w:lll be or:lented :ln the d:lrect:lon of 

em:lss:Lon of the e1ectron beam, the e1eotron beam w:l.11 

15 str:l..ke the front end surfaoe la, and e1eotrons w:l.11 be 

ref1eoted to·the phosphor screen 4 and oause ha1at:lon. On 

·the other hand, :lf the bend:lng ang~e :ls 1arger than 

th:ls, there w:l.11 be a poss:lb:l.1:1.ty that the e1eotrons 

ref1ected at the bend:lng surface lb w:l.11 reaoh the 

20 phosphor soreen 4. Further, the bend:lng pos:lt:lon :ls 

preferably made a port:lon near the edge as muoh as 

poss:lble from the v:lewpo:lnt of the ease ~f pos:lt:Lon:lng 

of the front end surfaoe. 

A cathode ray tube of the present :lnvent:l~n 

25 hav:lng a beam sh:le1d:lng plate g:Lven a shape as shown .:l.n 
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F.:Lg. 5 and the cathode ray tube hav.:l.ng the beam 

sh.:l.e14.:l.ng p1ate 12 as shown .:Ln F.:Lg. 3 before the 

improvement were used for perform.:Lng an experiment 

compar.:l.ng the marg.:Ln of safety unt:l.1 ha1at.:Lon appears 

5 on the screen 4 .:Ln .the case of d.:l.ff erent amounts of 

over-scann.:l.ng {amount of def1ect:Lon from the edge of the 

effect.:Lve screen of the pane1 to the non-effect:Lve 

screen s:Lde). 

Xn the convent.:Lona1 cathode ray tube shown :Ln 

10 F.:Lg. 2, the ha1at.:l.on was caused at about 3 to 4 mm (a 

state where the ref 1ect.:Lon occurs at the front end 

surface of the beam sh:Le14.:l.ng p1ate), but .:l.n the 

cathode ray tube of the embodiment of the present 

.:Lnvent.:Lon, the ha1at.:l.on was caused f:Lrst at about 15 mm· .. . 

15 {a state where the e1ectron beam str.:l.kes the .:Lnterna1 

magnet.:l.c sh.:l.e1d). A mon:Ltor for a broadoast.:l.ng.stat:Lon .:Ls 

usua11y used w:Lth 105 to 107 peroent over-soann:Lng. Xn 

for examp1e a 20 :Lnoh mode1, there .:ls about 10 mm over-

scann.:Lng on one s.:Lde, but .:Ln the cathode ray tube of 

20 the embodiment of the present :Lnvent.:l.on, :Lt was conf.:l.rmed 

that a suff:Lc.:l.ent a11owance cou1d be secured. 

Further. a beam sh.:l.eld:Lng plate lA shown :Ln F.:l.g. 

6 :Ls a flat plate s.:l.m:Llar to the convent:Lonal.beam 

shielding plate, but :Ls conf:Lgured so that the front 

25 end surface :Ls swept back from the electron beam by 
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shap:Lng the front end surface as a taper so that the 

e1ectron beam w:l.11 not str:l.ke the surface. '.rhi.s taper 

ang1e can be appropr:late1y se1ected by cons:Ldering the 

or:lentat:Lon of the beam ref1ection p1ate etc. As to the 

5 method of form1.ng the front end surface ~to a taper, 

:Lt :Ls possib1e to form :Lt by the we11 known etching 

process. 

Further, in a beam ref1ection p1ate lB shown in 

F:Lg. 7, since the front end portion is bent and, a 

10 taper :Ls prov:Lded at the front end surface, even in a 

case where the bending ang1e is s1ight1y deviated from 

a shown in Fig. 5 or mounting error occurs :Ln the beam 

shie1ding p1ate. since the to1erance :Ls.increased by 

the taper of the front end surface, the e1ectron beam 

15 can be re1iab1y prevented from striking the front end 

surface. 

J:n the cathode ray tube of the present invent:lon, 

by .i.ngen:Lous1y shaping the beam.sh:Le1d:l.Dg p1ate. the 

generation of ha1ation at the t:Lme of over-scann:Lng can 

ZO be re1iab1y prevented. 
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What is claimed is: 

1. A cathode ray tube wherein an eleotron beam 

is made to scan on the outside of an effeot.:Lve soreen. 

comprising: 

5 A beam shielding pl.ate disposed between a 

frame of a col.or selecting electrode system and.a 

def lect.:Lon center of the eleotron beam so as to prevent 

the el.eotron beam from strild.ng the frame when the 

electron beam .:Ls made to soan on the outside on the 

10 effective screen, 

said beam shiel~g plate forn;ied so that the 

front end surf aoe of the said shielding plate at the 

side inside of the screen beoomes approximately 

para1l.el with respect to the path of the electron beam 

15 or .:Ls swept back from the path of the electron beam. 

2. A cathode ray tube as set forth in al.aim 1, 

wherein said beam shiel.ding pl.ate has a front end 

portion wh.:Loh is bent to the col.or selecting electrode 

system side and with a front end surfaoe which is 

20 substantially parallel. to the path of the electron 

beam. 

3. A cathode ray tube as set .forth in al.aim l, 

wherein said beam shielding pl.ate is formed with·the 

front end surface shaped in a taper. 

25 4. A cathode ray tube as set forth in claim 1, 

11111111111111"11111 11111111111 
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where:ln sa:ld beam sh:le1d1.ng p1ate :ls fo:cmed w:lth a 

front end port:lon bent to the co1or se1ect:lng electrode 

system s:lde and w:lth a front end surface fo:cmed :ln a 

taper. 
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