| NL NE ELECI RON GUN HAVI NG | MPROVED BEAM FORM NG REGQ ON The present

i hrention relates to inline electron guns, such as used in col or

tubes, and particularly to such guns having 5 inproved structures |(§L?{ﬁ§0
beam form ng regions. An inline electron gun is one designed to generate or
initiate prebkerably three el ectron beans in a cormmon plane and to direct
those beams al ong convergent pat hs to & p0| nt or small area of *convergence
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10 beam forming region and a main focus lens and may also include a
prefocus lens. The beam forming region usually comprises the
cathodes and three consecutive electrodes. A prefocus lens may
comprise two or three electrodes. The main focusing lens is -
usually formed by two spaced electrodes.

15 Usually, the second electrode from the cathodes, called the
G2 electrode, is plate-shaped. Such plate shape makes the G2
electrode subject to bending and flexing during electron gun
operation. It is known to put small beads in the G2 electrodes to
reinforce them. However, even with such reinforcement, these G2

20 electrodes still exhibit some flexing during gun operation.

Another problem that occurs in electron guns is arcing
which may occur between the second and third electrodes from
the cathodes (the G2 and G3 electrodes). Such arcing is enhanced
when one of the electrodes has a protrusion on it that faces the

25 other electrude. .

The present invention addresses *hese -problems by
providing an improved construction for the beam forming region
in an inline electron gun.
| An 1mproved inline electron gun according to the invention

30 includes a plurality of electrodes, spaced from three cathodes, in a

~ direction of a longitudinal axis of the gun. The electrodes form at
least a beam forming region and a main focus lens in the paths of
three electron beams, a center beam and two side beams. Each of
the electrodes includes three inline apertures therein for passage

35 of the three electron beams. The beam forming region includes the

cathodes and three consecutive electrodes, a Gl electrode, a G2




the cathodes (the & and G3 el ectrodes).

Such arcing is enhanced when one

of the el ectrodes has a protrusion on it that faces the 25 other el ectrode.

The present

i nventi on addresses these probl ens by providing an inproved

construction for the beamformng region in an inline electron gun.
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channels therein on either side of the inline apertures therein.
The channels are immediately adjacent the projections on the G2
elecrode and in a spaced nested relationship therewith. This
improvement provides a stiffer G2 electrode, and, by modifying
the G3 electrode, it minimizes a possible cause of arcing that may
be created by the improvement in the G2 electrode. |

In the drawings:

FIGURE 1 is a side view of an electron gun incorporating an
embodiment of the present invention.

FIGURE 2 is a cross-sectional side view of a prior art G2
electrode and a facing portion of a prior art G3 electrode.

FIGURE 3 is a cross-sectional side view of the novel G2
electrode and facing portlon of the novel G3 electrode of
FIGURE 1.

In detail, an electron gun 10, shown in FIGURE 1, comprises
two insulative support rods 12 on which various electrodes are
mounted. These electrodes include three spaced coplanar
cathodes 14 (one shown), a control grid electrode 16 (Gl), a screen
grid electrode 18 (G2), a first prefocus electrode 20 (G3), a second
prefocus electrode 22 (G4), a combined third prefocus electrode
and first main focus electrode 24 (G5) and a second main focus
electrode 26 (G6), spaced along the support rods 12 in the order.
named and in the direction of a longitudinal axis Z. Each of the Gl
through G6 electrodes has three inline apertures therein, or at
each end thereof, to permit passage of three coplanar electron
beams. The main electrostatic focusing lens in the gun 10 is
formed between the G5 electrode 24 and the G6 electrode 26. The
G5 electrode 24 also may be referred to as the focus electrode,
because a focus voltage is applied to it, and the G6 electrode 26
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5 longi tudi nal axis, past the apertured portion of the G3 electrode in
overl apping relationship therewith. On the side of the G3 el ectrode facing
the & electrode, the G3 electrode has two |inear channels therein on
either side of the inline apertures therein. The channels are i mediately
adj acent the.projections on the G 1 0 electrode and in a spaced nested
relationship therewith. This inprovenegt provides a stiffer G el ectrode,
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support rods I ch various e es are nmounted. These el ectrodes
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el ectrode Zod{rgéhy Br Sﬁﬁﬁfé%tly attached to the two insulative support rods

10 12. The rods may extend to and support the Gl electrode 16 and
the G2 electrode 18, or these two electrodes may be attached to
the G3 electrode 20 by some other insulative means. Preferably,
the support rods are of glass which has been heated and pressed
onto claws extending from the electrodes, to embed the claws in

15 the rods. -

The G3 electrode 20 is constructed from two cup-shaped
parts that are attached at their open ends. One part forms a
portion of the beam forming region of the gun, and the other part
forms part of the prefocus lens of the gun.

20 FIGURE 2 shows a prior art G2 electrode 38 and a facing side
of a prior art G3 electrode 40. The closest spacing‘ between these
electrodes is between the apertured portion 42 of the G2 electrode

38 and the ‘apertured portion 44 of the G3 electrode 40. Outward
from the apertured portions, an intermediate portion 46 of the G2

25 electrode 38 is spaced from an intermediate portion 48 of the G3
electrode 40 a distance only slightly greater than the closest
spacing between these electrodes. For example, in one prior art
embodimeﬁt, the closest spacing at the apertured portions is 0.76
mm, the spacing between the nearest surfaces of the intermediate

30 portions is 0.89 mm, and the spacing between a point 50 on the
intermediate portion 46 to the G3 electrode 40 is 1.08 mm.

FIGURE 3 shows the G2 electrode 18 and a facing side 52 of
the G3 electrode 20, constructed in accordance with the present
invention. The G2 electrode 18 includes an apertured portion 54,

35 having three inline apertures 56 (one shown), and two linear

projections 58 therein on either side of the inline apertures S56.



prefocus el ectrode 22 (4), a conbined third prefocus el ectrode and first
mai n focus electrode 24 (G5) and a second main focus el ectrode 26 (G6),
spaced al ong the support rods 12 in the order 30 named and in the direction
of " a longitudinal axis Z Each of the GL through G5 el ectrodes has three
inline apertures therein, or at each end thereof, to permt passage of
three coplanar electron beanms. The mai 4 el ectrostatic focusing lens in the

gun 10 is fOTKEdBRﬂEEGSHs 1.3 bﬁaﬁép@a&edsu% aﬂui aleelmelcﬁfédtmie&fi The
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However, because of the addition of the two large linear
projections on the G2 electrode 18, there is an increased

10 possibility of the projections forming arcing sights if no further
changes' are made. To reduce this risk of arcing between the G2
electrode and the G3 electrode, the spacings between the
projections and all points on the G3 electrode are increased by
redesigning the shape of the G3 electrode.

15 The G3 electrode 20 includes an intermediate portlon 62
that is inclined at a greater angle with respect to the apertured
portion 60 than is the prior art intermediate portion 48 with
respect to the apertured portion 44, and that is curved to form’
two linear channels 64 therein on either side of the inline

20 apertures 66 in the apertured portion 60. The channels 64 are
immediately édjacent the projections 58 on the electrode 18 and
in a spaced nested relationship therewith.

In a preferred embodiment of the present invention, the
spacing between the two apertured portions, 54 and 60, of the G2

25 and G3 electrodes, respectively, is 0.864 mm, and the nearest
spacing between a projection 58 and a channel 64 is 1.261 mm.
This is a substantial improvement in difference in spacing
between pe_ripheral portions of the G2 and G3 electrodes
compared to the prior art embodiment of FIGURE 2, which does

30 not include any large projections. Furthermore, because there is
an overlap of the projections on the G2 electrode with the
apertured portion of the G3 electrode, the linear projections may
also protect the area between the G2 and G3 from any stray
vertically extending magnetic fields that may pass through this

35 area of the electron gun.



dlre;:tly or indirectly attached to the two insul arwo 12.
The rods may extend to and support the Gl el ectrode QD’ d t he el ectrode

18, or these two el ectrodes may be attached to the mﬁ y sone
other insulative neans. Preferably, .the support ro I i ch has
been heated and pressed onto claws extending fromthe eI ectrodes, to enbed
the claws in 1 5 the rods. The G3 el ectrgde 20 is constructed fromtwo
cup-shaped parts that are attached at tQEAIM®en ends. One part forms a
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said G2 electrode (18) having two linear projections (58)
therein on either side of the inline apertures (56) therein, said
projections paralleling the inline direction of said apertures and
protruding in a direction parallel to said longitudinal axis (Z) past
15 an apertured. portion (60) of said G3 electrode (20) in overlapping
- relationship therewith, and | ' _
on the side (52) of said G3 electrode facing said G2 electrode,
said G3 electrode having two linear channels (64) therein on
either side of the inline apertures (66) therein, said channels
20 being immediately adjacent said projections on said G2 electrode
and in a spaced nested relationship therewith.

2.  The inline electron gun as defined in Claim 1, including
the distance between each one of said projections (58) of said G2
25 electrode (18) to the immediately adjacent one of said channels
(64) of said G3 electrode (20) being approximately 30% to 50%
greater than the distance between said G2 electrode and said G3
electrode at the respective apertured portions (54, 60) thereof
containing respective ones of said inline apertures (56, 66).



i nt er nedi at e portion 46 to the G3 electrode 40 is. 1.08 mm FIGURE 3 shows
the & electrode 18 and a facing side 52 of the G3 el ectrode 20,
constructed in accordance with the present invention. he 174 erectrode 18
i'ncl udes an apertured portion 54, 3 5-ghaving three i nl *n&a ertur;es 56 (one
shown), and-two |inear projections 58 therein on eithgr 5|dp f-Re=FIine
apertures S56INLINE HLBCTROY eGUN CHRY BN¥G DEMPROVED GHAM @EGIIeNl nline
direction of the inline apertures 56. Both of the projections 58 protrude
in a direction parallel to the | ongi ARsitEgt axis Z of the electron gun 10

past I an apert Er e%rpqlhi rtﬁﬂe@oirﬂifnet Bﬁcﬁ%nebﬁﬁt(‘l@i}e 30, usehér eby:o!iorsorrewhat
over| appi ng e egG Xi1R Ll B Th

i ncl usi on ofP'THES W5 |lﬂé1§'(ra%5 @Gfélﬂs{sogn&%&%&a&a 158 2‘(5lde918j' great I ;
i nproves t h@63t spgaeds romm thﬂéeeqaéb?d‘?fdél“)—idﬂe%"r lﬁéélgé}sé & the addition
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el ect rode aredecthen @BamSeca repater bhamspadi twe Hide veams.heEach of the
electrodes includes three inline apertures (56, 66) therein for
passage of the three electron béams. The beam forming region
10 includes the cathodes (14) and three consecutive electrodes, a Gl
electrode (16), a G2 electrode (18) and a G3 electrode (20). The
improvement comprises the G2 electrode having two linear
projections (58) on either side of the inline apertures (56) therein.
The projections parallel the inline direction of the apertures
15 protrude in a direction parallel to the longitudinal axis, past the
apertured. portion (54) of the G3 electrode in overlapping '_
relationship therewith. On the side (52) of the G3 electrode facing
the G2 electrode, the G3 electrode has two linear channels (64)
therein on either side of the inline apertures (66) therein. The -
20 channels are immediately adjacent the projections on the G2

electrode and in a spaced nested relationship therewith.
—
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projections and all points on the G3-el ectrode are increased by redesigning
the shape of the G3 electrode. 15°. The G3 gl ectrode 20 includes an
internediate portion 62 that is inclined at a greater angle with respect to
the apertured portion 60 than is the pri-or art internediate portion 48 with
respect to the apertured portion 44, %F that is curved to formtwo |inear
channels 64 therein on either side of inline 20 apertures 66 in.the
apertured portion 60. The channels #4 are immedi ately adjacent the
projections 58 on the electrode 18 pnd in a spaced nested rel ationship
therewith. In a preferred enbodinenF of the present invention, the spacing
bet ween the two apertured portions,| 54 and 60, of the & 25 and G3

el ectrodes, respectively, i 0.864 mm and t}]he nearest spaci ng between a
projection 58 and a channel {64 is 1.261 nm {This is a substanti al
i nprovenent in difference iph spacing betweer mgheral portions of the &

and G3 el ectrodes conpared o the prior artq odi nrent of FIGURE 2, which
does 3 0 not include any |afge projections. JFurt hernore, because there is
an overlap of the projectio Q with the apertured
portion of the G3 el ectrode ections may al so protect the
area between the @ an@ erthgﬂly ext endi ng magnetic
fields that nay pass throug
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3 5 area of the electron gun. 5 CLAIM5 1. . In an inline electron gun,
including a plurality of electrodes spaced fromthree cathodes in a
direction of a |ongitudinal axi s of said gun, said-electrodes formng at

| east a 5 beam fornming region and a main focus lens in the paths of three
el ectron beans, a center beam and two ? ge beanms, each of said el ectrodes

i ncl udi ng three inline apertures there h%f or passage of said three electron
beans, and said beam form ng region including said cathodes and three
consecutive electrodes, a Gl electrode, a 10 & el ectrode and a G3

el ectrode, the inprovenment conprising said &G electrode (18) having two

| i near projections (58) therein on either side of the inline apertures (56)
therein, said projections paralleling the inline direction of said:
apertures and protruding in a directg n p llel to said |ongitudinal axis
(2) past 15 an apertured portion (6 .S d G3 electrode (20) in

over | appi ng rel ationship therew th on the side (52) of said G3,

el ectrode facing said & el ect rodPR| R ART
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sa| d 3 el ectrode having two |inear channels (64) therein on either side of
the inline apertures (66) therein, said channels 20 being i mediately

adj acent sai*d projections on said G2 electrode and in a spaced nested
relationship therewith. 2. The i IrEHn@ .el.ect,r.an. gun (as defined in Cdaim1l,
i ncl udi ng.t he di stance between eacfy one of" 'Said” pr o] elctlons (58) of said GZ
25 el ectrode (18) to the i mmedi at efI ad%%’ | @Qﬁ‘of isai d channel s (64) of
said G3 el ectrode (20) being appro])L N-30%1.0.509% greater than the

di stance between said & el ectrode and smg § trode at the respective

&3 Hiereli

apertured portions (54, 60) thereof co ective ones of said
I nline apertures (56, 66).

INLINE ELECTRON GUN HAVING IMPROVED BEAM FORMING REGION
ABSTRACT

An inline electron guﬁ (10), for use in a color picture tube, includes _electrodes
(16, 18, 20, 22, 24, 26) spaced from three cathodes (14) along a longitudinal axis (Z).
- The electrodes form at least a beam forming regibn and a main focus lens in the paths
of three electron beams and include each. three inline apertures' (56, 66) for passage |
of the beams. The beam forming' region includes. the cathodes (14) and three
- consecutive G1 (16), G2 (18) and G3 (20) electrodes. The G2 electrode has two
linear projections (58) on either side of the apertures (56) therein. The projections
parallel the inline direction and protrude parallel to the longitudinal axis, past the
apertured portion (54) of the G3 electrode, in overlapping relationship therewith. On
the G3 electrode side (52) facing the G2 electrode, the G3 electrode has two linear
channels (64) on either side of the apertures (66) therein. The channels are
immediately adjacent the projections on the G2 electrode and in a spaced nested

relationship therewith.

Figure 3



