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5 Claints.

The present invention réldtes to -clettron lens
systems for cathode ray piéture tubes, ahd con-
cerns-itself more particularlywith irnproverients
in .electrostatic focusing ‘apparatus whieh fusie-
tions in a dual purpose capacity ‘as o ‘geétter
mount. )
In the construction of conventionally designed
électron gun assemblies ithag beconie customary
‘to provide a successive’series:of paraxial me i
cylindérs or thimbles which perform primary and
intermediate anodalacceleration fcets upen the
scanning heam. Leéns disés carried ‘by ‘ofie “of
these thimbles indiude & focusing action up &
beam before thie latter passes irito the Fegion oOf

seanning défection, Tn contiection With eléctron -

gun systems, the use of multi-potential_le‘ Te«

ments - in différent seguetices ol ‘adTang

upon ‘the scanning beam, whereby to-a
eardinal purpose of concentrating and-diminish-
ing the  eross-sectional "beam ‘area 1o-a virtual
point cross+gection at its “destination, the screeh
surfsce. »

When the gun §ystem includesa device.forpro=
ducing ‘defléction 'of ‘the -generated beam as fofr
example, to serve the purpese of ion trapping,
the axial realignment of the beam is - frequently
achieved by electromagneticrather than by elec-
trostatic. regulation. ‘Following the:ion trapping
apparatus in-a sequence of lens<anode elements,
it is most often requisite that the beam be:sib=
jected o a multiple lens system for the réestdb-
lishment ‘of paraxial and convergent getion :in
order to -achieve the proper physical dimensions

and ihtensity of the beam. Insuch systemsthere g

have. heretofore been utilized -a pair of -equi<po=
tential lens elements between which was disposed
a thick lens which gave to the assembly a ‘per=
formance resembling a direct and inverted-lens
system insequence.

‘Under other systems.of focusing beam realign-
ment, an external magnetic coil has been -used
for accomplishing this purpose, but -because ' of
the-distance through which its field was required
4o exertan influence, the size and copper: content
6f:8uch 4 coil constituted an-element of substan=
‘tial cost consideration,

Tt has been found that by locating o relatively
svide aperture lenhs right ‘between the lens rings
of a uti-potential lens system, s convergent in=
fluetice of remarkable effectiveness 'is. accom-
‘plished with the potential of the added electrode
1ifig preferably higher but having creditable per-
formance undera variety of ‘eontrasting .potén=
tials including zero. - By locating thisring:in this
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ture ‘tube -gun assemBly
cient - donivergenee e
Tens rings of the:

‘o
mafiner, ‘and by making it of thin metal Which
iy e pocked of depressed with shallow inden-

tationis, this §ame etement may be made to per-

‘form “also as-an improved mount for a blurality

of-getter cartiidges. ‘In this respect the lens ring

-gerves a'dual-funetion. "By reason of the factthat

the thin metal structure in accordance with this
arrgngemerit Tesponds more instaitly -as an in-
drictive loop “the firing of its pellets is achieved
with simultaneous ‘éefficiency vnder “conditiohs
whieh: regiiire a lower high frequehey voltage and
utilizing -a ‘firing coil that ‘may be opérated by
attomatic Hssembly live “apparatus sivice place-

‘fidtit of ‘the coil over ‘the etk of ‘the tube may

be accomplished without thé ‘oiherwise iieces-

-Sarily precise diredtion.

Aegoréingly-a principal object of the present
inventicn is'to achieéve an improved type of pic-
yin ‘which & highly -efi-
“is thounted betweéh the
hiional ‘termingl lens sys-
: : “whieh-forins said lens
gy be preformed to cive exidation pellets or
‘getters whieh ‘drp Hhore instafitancously réspoii-
Sive toindictisn Heating.,

Another object of the present invention is to
gecomplish -an “improved pictuie “tube gun as-
sembly -in -which o single-annulay élement sup-
ported:on post extensions which surround an ion
frap. Structure is made: tosserve: the dial: purpose
of mounting ‘a serigs of getter pellsts to be fired
during-the formative assenbling of the tubeand
thersafter to exert -4 scanning bea regulation
electiestatically as a léns factor.

‘Other objects and purposes of -the présent in-
vention are such as will become apparent during
the coutse of -the following detailed ‘description,
and-such-as will be revealed :from a reading of
the hereunto-appended cldis:

Por-a bettér-understanding, refererice Will now
ke -had {to ‘the accompanying drawings wherein
sifmilarreference numerdls desighate coriespond-
ing parts throughout and wherein:

PFig.-11s arside clevatiohal view of a portion of
a television éathode 4y -tube with parts broken
away to revéalthe eletherits of the gun struicture,
including the prefent improvemerits, S

JPig.-2-is e transverse sectional view taken ap-
proximately on line 2—=2 of Fig. 1,

Fig, 13 s & -longitudingl ‘Sectional view re-
semlblinng-ig’. -17but ‘on & Substantially enlarged
§Gale; -

‘Fig. 4 s '4 transverse Seotional view taken up=
proximately’on lined—=1'6£Fig. 3,
“Fig.'5 1§ @n end elévational view of -the He-
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tallic ring which serves the dual purpose of get-
ter mount and electrostatic lens,

Fig. 6 is a perspective view of the dual purpose
ring featured in Fig. 5, and

Fig. 7 is a schematic view illustrating diagram-
matically the various elements with which the
present improvement concerns itself as well as
a representative arrangement of control poten-
tials respecting the anode and lens systems of a
tube.

In the accompanying drawings, the reference
numeral { designates generally an outer glass
envelope which encioses the chamber in which
are contained the various functioning elements
of g picture tube. In the neck portion 12 of this
envelope there is contained a preformed sub-as-
sembly of apparatus generally referred to as the
gun.

This sub-assembly consists of a cathode emitter
13, Fig. 7, heated by an incandescent heater {4
and contained in an apertured control grid i5.
By regulating the negative bias which is induced
on grid {5 there is controlled the emission in-
tensity of the beam (6 which emerges from the
grid aperture and thereby is determined the
fluctuating light and dark characteristics of the
scanning beam.

The electrons which emanate from the cath-
ode are as usual negative and hence become ac-

celerated through the positive influence of a suc- -

cession of anodes indicated 17, I8 and 19, the
latter constituted predominantly of an inner sur-
face coating of the tube envelope of carbonaceous
electrically conductive material, commercially
identified as Aquedag.

As the beam ftraverses the biased slash 2I,
which intervenes between the primary anode {7
and the intermediate anode {8, it undergoes the
so-called ion trap phenomenon as a result of

which it is first deflected to one side by the un- .

evenness of the metallic distribution and is then
realigned by the magnetic coil 22. Emerging
from the intermediate anode 18, it is subjected
to the action of a pair of anodic lens rings 23
and 24, usually but not necessarily of identical
potential.

As shown in Fig. 3, the discs which constitute
lens rings 23 and 24 in a uni-potential lens sys-
tem are held apart by peripheral spacers 25 to

which they are spot welded and for convenience

in centering and assembling these discs are aper-
tured as at 26 for receiving the innermost legs
21, see Fig. 3, of a series of equally spaced radial
tension elements 28, which also constitute con-
tacts communicating with the Aquedag in the
neck of the tube.

The base end of the neck portion 12 is ce-
mented within a plug base 29 which is provided
with a locating core 31 and a series of terminal
prods 32. Each one of the prods 32 is in elec-
trical communication through a lead wire with
a predetermined one of the gun assembly ele-
ments and by fitting into a socket in which are
provided contacting tubes that have wiping en-
gagement with the prods 32 the proper electrical
potentials are communicated from the main cir~
cuit to the various elements of the tube.

The Aquedag coating is usually in electrical
communication with its potential through a sur-
face penetrating connection 33, Fig. 7, and by ex-
tending into the neck of the tube to a position
34 well below the resilient hairpin elements 28
this same potential prevails throughout the in-
termediate anode elements of the gun assembly.

In accordance with the usual practice, the
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control grid is supported on a plurality of metal-
lic posts which are bedded in the glass that forms
the base end of the neck. The spacing between
the grid, first anode, and intermediate anode is
maintained stable by having a plurality of radial-
ly jutting anchor pins 36, Fig. 3, whose flattened
ends are imbedded within a series of longitudi-
nal glass support posts 37.

The dual purpose lens ring 41 which consti-
tutes an essential feature of the present inven-
tien is an annular ring of sheet metal preferably
having a diameter significantly larger than the
apertures of the lens rings 23 and 24 and pre-
formed by stamping with a plurality of shallow
depressions as at 42, Fig. 3. Into each of these
depressions is secured a getter pellet 43 which
may be composed of any suitable oxidizing com-~
pound customarily utilized for this purpose. The
lens ring 41 is disposed substantially intermedi-
ate the lens rings 23 and 24 and is supported on
mount posts, two of which 44 are shown to be of
short length, having their laterally extending
ends imbedded in the glass mount posts 45, while
the third 46 is of considerabiy greater length,
communicating with one of the terminal prods
32 through which its electrical potential is sup-
plied.

In operation the lens ring 41, being made of
thin sheet stock, serves primarily as an instantly
responsive inductive element for firing its con-
tained getter pellets during the manufacture and
assembling of the fube when a high ifrequency
induction coil is placed around the neck {2 of the
tube, causing the temperature of the ring 41 to
be raised to the level required for firing the
getters.

During the utilization of the ring in television
operation it has been found to exert a conver-
gence effect upon the beam (6 as it emerges from
the central aperture of lens ring 23. A relatively
low potential charge impressed upon ring 41 has
been found to be adequate to produce a desired
convergence so that the beam on reaching the
screen 81 achieves an ideal point concentration.
When the scanning coils §2 and 53 which are
impressed with the synchronized sweep circuit
currents cause the beam to describe the line for
line picture surface area, the converged beam
satisfactorily maintains its physical dimensions
and its concentration intensity throughout its
full field of displacement.

‘While the present invention has been explained
and described with reference to a particular em-
bodiment of structure, it wil be understood never-
theless that it is susceptible to various modifica-
tions and variations. Accordingly, it is not in-
tended that this invention be limited in scope
by the particular features illustrated in the ac-
companying drawings, nor by the language em-~
ployed in the foregoing detailed description, ex-
cept as indicated in the hereunto appended
claims.

The invention claimed is:

1. In a television picture tube apparatus, a
dual purpose element comprising in combination
with a gun assembly structure having at its for-
ward end a pair of electrostatic lens dises and
an annular lens ring formed of thin metal pe-
ripherally studded with getter pellets, a support
rod for said lens ring communicating with an
external source of electric potential, and addi-
tional support means for stabilizing said ring in
predetermined spacing from and in concentricity
with an endmost one of said lens discs.

2. In a television picture tube apparatus, a
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ray-emitting gun assembly comprising, a cath-
ode, a control grid for regulating the intensity
of emission from said cathode, a primary anode
in axial® alisnment with said control grid, an
intermediate anode spaced from said primary
anode, an endmost electrostatic lens disc termi-
nating said intermediate anode, and a dual pur-
pose lens ring spaced from said lens disc and
having a plurality of peripheral depressions for
containing getter deposits to be fired during the
manufacturing completion of said tube.

3. In a television picture tube apparatus the
combination of a cathode ray tube gun assembly
having at its forward end a high potential lens
dise, a lens cylinder cooperating with said disc
peripherally studded with getter pellets, a sup-
port rod for said cylinder constituting an elec-
trical connecéion therefor, and additional sup-
port means for stabilizing said cylinder in pre-
determined spacing from and concentricity with
said lens disc.

4. In a television picture tube apparatus, a
cathode ray gun assembly comprising a cathode,
a control grid for regulating the intensity of
emission from said cathode, a primary anode cyl-
inder in axial alignment with said control grid,
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an intermediate anode cylinder spaced from said
primary anode cylinder and a dual purpose ring
spaced from said intermediate anode cylinder
mounting a plurality of getter deposits to be

~fired during the manufacturing completion of

said tube.

5. In a television picture tube, a gun assembly
including in combination with a cathode, a grid,
and a cylindrical anode terminated by a high
potential lens disc, a low voltage lens cylinder
spaced from said disc to induce a divergent effect
upon the scanning beam emanating from said
cathode and mounting a plurality of getter pel-
lets on its periphery whereby to be simultane-
ously fired when said cylinder is inductively
heated following the sealing of said tube.

ANACLETO D. GIACCHETTI.
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