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. ‘9 ‘Claims,
, 1 L

"This invention relates to cathode-ray titbes and
more particularly to the ion trap used ih mag-
netically deflected cathode-ray tubes. §

It is known :to employ 2 bent electrode in $he
electron gun of a cathode-ray tbe as & means for
trapping the negative iong-emitted by the cathode
and control grid. Heretofore the so-called bent-
gun type jon~-trap has resulted in an unwieldy and
impractical structure from the commercial stand-
point. '

T6 is one object of my invention to .obtain .an
improved cathode-ray titbe. »

A second object is to obtain 2 berit-gun ion-trap
type tube of the same size and shape and havihg
the same deflection and focussing charactéristics
as 2 straight-gun tube. ’ _
_Othér objects will be apparent from the speci-
fications and drawings, in which:

Figure 1is'a cross-sectional view of ‘a cathode-
rdy tube embodying this itivention ahd showing
the operating electron dnd ion besms. ,

Figure 2 shows, in cross-sectional view, a
cathode-ray tube havibz & bricr 45t type of elec-
tron ‘gln ‘to illustrate 'the natiire of operation
therest. .

Figtire 1 shows & catHode-ray tibe | ‘containing
an ‘glectron ‘guh coiiprising a heater 2 ingide a
cathode thimble 3, which Has an €lectron émissive
coating oh'a portion thersof aid 'is ‘paitially or
contpletely enclosed within ‘a control ‘grid “elee-
trode 4. ‘Adjacent the control giid 4 is a st
anode or sereen grid electrode 8, 4lso referred o
and khown as the sécond grid, which His ‘the
shape of a shallow cup @nd is preferably of ‘the
type ‘disclosed ‘in 'copending U. 8. appliediion
Seridl No. 91,714, by Pohle et al. An electrode 7,
which is sémetimes ‘kriown as a second anode bt
which may be properly identified siniply-asatiode,
complstes-the electron-gun structure.

As may be seen in Figure 1 of the drawing, the
control grid -4 and screen grid 6 have the same
diameter as the anode 1. '

The anode T has an aperture dise '8 near the
outer end thereof, 1. e. the end more distant from
the ‘screen grid 8. The opening in the #ist 8 is
generally termed the limiting aperture. The énd
of the anode 7 adjacent the disc §1s partiaily stp-
ported by-a device ¢ known &s a'spider, which has
sbring fingers bearing on an electrically -condue-
tive coating {f and making ‘electrical eortadt
therewith, This coating {{ is'applied to-she walls
of ‘the cathode-ray tube | #nd extends from ap~
proximately the ends of the fingers-of the spider
8 to the large eid of the cathode-ray tube I, near
the fluerescent seresn 12,

‘Other components essentisl ‘to the ‘tiormid] co-
eration of the cathode-ray tube | but dot Usualiy
constructed infegrally therewith' are ‘the fonstrap
magnet 43, the fociis ceil 14 #nl-the deflestion
yoKe 18, _

In -operdtion, ‘an <€lectric ourrent ‘passing
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through ‘the heater 2 causes heat, therehy raising
the temperature of the emissive coating on the
cathede 3 to the temperature at which electrons
are emitted. "Negativeions are also emitted slong.
with the electrons. Thers is reason to hélieve that
at least a portion of these ions originate at the
cathode 2 due to the chemical breakdown of fhe
emissive material, and the present invention will
be-illustrated with reference to these icns.
_‘Since thsse iohs are emitted along with the
electrons and have the satne slectrical charge,
they readt to electric fields in the sdmis way as
electrons. However, ‘since the mass of &n ‘ioh is
Many times gredter than thas of sn electron, the
lofis are 'riot déflected by magnstic Helds nenrly
as mich as ave the elestrons. The ions emitted
Irom the cithode 3 ave constricted into » Harvow
biitidie and puss through the apertire in ‘the don-
o1 'grid 4 dfter which thie bundle staits to spresd
out. Because of the electric fielél hetween the
screen grid 6 and the anvde 7,a purtial foctssing
action is‘ekerted on the jons which restricts them
to 'a comparativély ‘small ‘bundle 17. Substan-
tially all'of thie ‘ions in ‘this hutdle are caught by
the side df ‘tHe anolie 7 while ‘the electrors form-
ing & bedm ‘18 are deffected by the lon-trap vang-
net 13 and'passout through the limiting aperture
in*the 'dizc'8 to e Tocussed by ‘the Focussing voil
14 and deflected by ‘thie deflection yoke 18.

Figire 2'iliustrates the operation of & prior art
type of cathiodesray ‘tube in which ‘the ion-trap-
ping occurs in‘the eiettrode following thie control
grid. In this'cage the tiibe is a “triode type,” i, e.
theve is'nbd ¥ereeh s so ‘that the anode 7, cot-
respondiig to'the Kinote ™ in Fisure 1 s the elec-
trode-following the coritrl grid 4. ALl ofthe vom-
ponenits in Figiure 2-arve 1dkélled with ‘the sdrde
reference ‘charscters as similar components in
Fizure .

It 1y ‘be ‘seen-in Figure 2 thus, without ‘the
partidl ‘focussing ‘action of #ie séreen or second
EFid 6, the 'ion ‘beam 1T spreads over ‘s tauch
lavger Wngle. ‘Sutne of the ions ‘g throush the
limititig ‘apérture -in “the Wisc 8 ‘and strike the
Sereen 2 ‘(Figifre 1) cdusingithe well-Enown ion-
blemishes. :

AIn order ‘to ‘prevent these HKiemishes in this
gathiode-ray tubeit'hds hievetotore beenineecessuiy
either to increase the length of the batrel of the
anode 1, which-results in a‘greatér overall length
for the tube, or to increase the:angle A of the
bend, ‘which neoessitdtes a thicker neck for the
cdthode<ray tube. Both.of these solutionsare n-
desirable becauseof a strong commiercialtendeney
to usethe smallest possible cathode-ray tube conm-
mensurate with'a desired screen:ares,

"The'term “magnetically deflected tube” as used
herein :refers to ‘the type ‘cathode ray tube eon-
structed for ‘and intenided -to be used ‘with ‘addis
tional ‘magnetic Weam deflection ‘means a5 don-
trasted, for-instance, With electrostdtic type e~
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flection tube. The term “magnetically focussed
tube” means that tube constructed for and in-
tended to be used with magnetic focussing means
for the electron beam, although it is contemplated
that some electrostatic focussing may also be in-
volved, as contrasted with tubes having built in
electrostatic focussing means.

I have described this invention in terms of a
specific embodiment, but it will be apparent to
those skilled in the art that it is possible to make
modifications within the scope of the following
claims.

‘What is claimed is:

1. A magnetically focussed, magnetically de-
flected cathode-ray tube comprising a cathode; a
control grid; a screen grid; a fluorescent screen;
and a tubular anocde, said tubular anode having
an axial bend with the tubular portion on one
side of said bend directed substantially at the
center of said screen and the tubular portion on
the other side of said bend aligned substantially
coaxially with said cathode, control grid and
screen grid.

9. A magnetically focussed magnetically de-
flected cathode-ray tube comprising a straight-
necked vessel containing a cathode; a control
grid; a screen grid; a fluorescent screen; and a
tubular anode, said tubular anode having an axial
bend with the tubular portion on one side of said
bend substantially in axial alignment with the
longitudinal axis at said tube and the tubular
portion on the other side of said bend aligned sub-
stantially coaxially with said cathode, control grid
and screen grid.

3. A magnetically focussed magnetically de- !

flected cathode-ray tube comprising a cathode; a
control grid; a shallow, cup-like screen grid elec-
trode having a substantially circular end portion
with a central aperture therein, said cathode, con-
trol grid and screen grid having a common axis;
said tube having a fluorescent screen; and an
anode composed of two substantially tubular por-
tions having intersecting axes, the axis of one of
said tubular portions being directed at said screen
and said other tubular portion being coaxial with
said cathode, control grid and screen grid.

4. A magnetically deflected cathode ray tube

comprising an evacuated vessel having a bulb por-

tion and g straight cylindrical neck portion, an

electron gun mounted in said neck portion, said 5

gun comprising a cathode, a control grid, a second
grid, and a tubular anode arranged in order along
the path traversed by the electrons emanating
from said cathode, said anode having a centrally
apertured conducting disk mounted transversely
therein, said electron gun being positioned in said
neck portion so that a straight line from the cen-
ter of said cathode through the center of said
aperture intersects the axis of said neck at an
angle.

5. A magnetically deflected cathode ray tube
comprising an evacuated vessel having a bulb
portion, an end wall on said wall portion and a
straight cylindrical neck portion opposite said
end wall, said neck portion having a conductive
coating over a portion of the inside wall thereof

with the axis of said neck being substantially:

perpendicular to the plane of said end wall, an
electron gun mounted in said neck portion, said
gun comprising a cathode, a control grid, a second
grid and a tubular anode having a centrally
apertured disk transversely mounted therein, the
aperture in said disk being coaxial with said
neck portion, said electrodes being arranged in
order along the path traversed by electrons ema-
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nating from said cathode, said electron gun being
positioned in said neck so that a line from the
center of said cathode coaxial with said control
orid and said second grid intersects at an angle
a line coaxial with said neck through the center of
said aperture.

6. A tube in accordance with claim 4, in which
said control grid is closer to the side wall of said
neck portion than said conducting disc in said
anode.

7. A magnetically deflected cathode ray tube
comprising an evacuated vessel having a bulb
portion and a straight cylindrical neck portion, an
electron gun mounted in said neck portion, said
gun comprising a cathode, a control grid, a second
grid and a tubular anode arranged in order along
the path traversed by the electrons emanating
from said cathode, said anode having an aper-
tured conducting disc mounted transversely
therein, said second grid and said anode having
substantially the same diameter, said electron gun
being positioned in said neck portion so that a
straight line from the center of said cathode
through the center of said aperture intersects
the axis of said neck at an angle.

8. The tube in accordance with claim 7, in
which said control grid and said second grid
have tubular portions, said tubular portions being
of substantially the same diameter as said anode.

9. A magnetically deflected cathode ray tube
comprising an evacuated vessel having a bulb
portion including a target and having a straight
cylindrical neck portion, an electron gun mounted
in said neck portion, said gun comprising a cath-

< ode; a control grid; a second grid; and a tubular

anode arranged in order along the path traversed
by the electrons emanating from said cathode,
said anode having an apertured conducting disc
mounted transversely therein, said electron gun
being positioned in said neck portion so that a
straight line from the center of said cathode
through the center of said aperture intersects
the axis of said neck at an angle, said second grid
and said anode providing an electrostatic focus-~

- ing field therebetween to partially focus ions and

electrons produced by said gun, into a beam; a
magnet located adjacent the path traversed by
said electrons and producing a magnetic field to
deflect the partially focused beam of electrons;
and means providing a second focusing field in
the region of said aperture to focus only said elec-
tron beam on said target.
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