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This invention relates to the art of forming

and utilizing  electron-beams of non-circular

cross-section.

The electron-beams used in conventional
cathode-ray tubes are circular in cross-section.
The present invention is predicated upon an
appreciation of the -fact that a non-circular

beam can be used to advantagé in any type of

scanning tube wherein it is desirable to provide
an abrupt change in current when the beain
is moved in one direction of scan and a gradual
change in current when the beam is moved in
another direction, e. g. at a r1ght angle ‘with
respect to the first.

Tt would appear that a stream of electrons ‘17
could be endowed with any desired cross-sec-

tional contour: simply by passing the stream
through a mask-aperture of the desired shape
and dimensions. Such indeed is the case.  How-
ever, this more or less obvious way of shaping
the beam has' several disadvantages; (I) the
electrons that strike the masking surface are
effectively lost, hence the electron current avail-
able on the far side of the mask may comprise
a mere fraction of that available at the source
or vertual source of the beam; (II) it is not
easy to cut and to align rectangular or other
“odd-shape” apertures of the minute dimensions
normally used in cathode-ray tubes, (III) any
inaccuracies in the contour of the beam, thus
shaped, can not be corrected during the operation
of the tube or, in fact, at any time subsequent
to the assembly of the tube elements.
Accordingly, the principal object of the present
invention is to obviate the foregoing and other
disadvantages of present day beam-shaping

methods and to provide an improved method:

of and apparatus for achieving an electron-beam
of a non-circular cross-sectional contour.

Another object of the invention is to provide
a novel way of converting a stream of electrons
into an electron spot having a length-to-width
ratio that may. be altered or varied while the
beam is “on.”

Another and important object of the present
invention is to provide an improved electron-
beam tube of the kind provided with a “maosaic”
target electrode and one wherein changes in
the output current of the tube shall be achieved
without the generation of parasitic currents or

“transients” such as might be occasioned by &

the presence of insulating material between the
elemental conductive areas of the “mosaic.”
Stated generally, the foregoing and.other ob-
jects are achieved in accordance with the in-
vention by subjecting an-electron-heam of con-
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ventional. cirecular cross-section. contour to the
action of an electron-lens of a.special construe-

tion calculated to éendow, the beam with a deswed B
degree or amount of cylindrical asymmetry. No
odd-shape masking  apertures are employed. .

‘The lens-elements that do . the trick may form

part of the “gun’” of the tube and may be elec-.
trically insulated. from its other lens elements
so that the degree of cylindricity or’ asymmetry]-
1ntroduced into the beam-shaping lens-field may.
be varied while the device is i operation. When
applied to.a cathode-ray tube of the “coding”
variety the advantages of the invention are

Tully realized when mosaic target toward which ‘

the non-circular beam is directed comprises a
plurality of conductive elemental areas which
are interconnected in a novel manner. to prevent
the generation of transient currents during the
movement of the beam from one area to another.
The invention is' described in greater detail .

‘in connection with the accompanymg single sheet

of ‘drawings, wherein:

Fig. 1 is a view in perspective showmg ‘the
invention applied to a cathode-ray . tube of the
so-called “coding” variety; f

Fig. 2 is a partly broken-away. ‘view in’ per-'
spective of an’ alternative form of beam-shaping-
lens assembly within the invention; = o

Fig. 3.is a view.in perspective of a part of the
mosaic target electrode of the tube of Flg 1
and; :

Fig. 4 is a similar view of another form of a
mosaic target electrode which may usefully be
employed in practicing the invention.

In Fig. 1 of the drawing the invention is shown
as applied to a cathode-ray tube of the “coding”
variety described by Sziklai and Jensen in co-
pending application Serial No. 119,135, filed
October 1, 1949. Such tubes may’ be used, ‘by .
way of example, in a color television system
torender the system compatible with “black and
white” transmission..’ In such a system, the level -
of the transmitted signal represents the total’
intensities of the component colors of the seanned
image. As described in detail in said earlier”
filed disclosure, color information is transmit-
ted by coding the transmitted wave within
predetermined levels. -As above indicated, the
cathode-ray tube here illustrated compnses an -
improved “coding” device.

The cathode-ray “coding” tube shown in Fig.
1 comprises an evacuated envelope having a-
hollow neck portion | and a bulbous portion:
or main chamber 3. The vacuous space in the:
neck | and main chamber 3 is continuous and”

~there -is an electrostatic shield :within said
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space. This shield here takes the form of a
metal funnel § disposed about the central axis
of the tube with its spout ba extending a limited
distance into the neck I. As in the tube of

the Sziklai et al. disclosure, the main chamber
“This target .

“codmg” electrode 1.
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electrode coinptises an 1nsulat1ng foundation

plate T’ having a “mosaic” target surface made
up of from say, twenty to one hundred, spaced-
apart conductive areas Ta, Th, etc. -Each con-

10°

ductive element of the moSai¢ Will Ye wfder= -

stood to be provided with its own external con-
nection, exemplified by the leads 8. As will
hereinafter more fully appear, {he ‘Hosaic Sif-
face of electrode 1 comprises the target Tor an
electron-beam {1 of non-circular cross-sectron
(see Fig. 3).

The non-circular electron beam {{ is derived

from an electron stream or “cloud” {ta of ih~

different contour and dimeénsions that emanates

from ‘the ‘oxide coating 13 ‘on the “thimble” ’l 5

of a jconventmﬁal 1nd1rectly heated cathode

glzed ’

laf form ‘the elégtron ‘stebatn {lais cdnverted frito

a beam 11h of dircllar crossswtmn By Drofect-

mcr the electrons throtigh a symmetrxcal eleC'
S

The;d1aphragm 2! ‘neaiest the cathode I3 pref—
efably compiises the sigrial i
'l‘he gnd 2l and the

aldng the ax1s of the tube With thexr

exétplified by “honiontal”'and “vertmal” palrs
of deﬂectmg plates 21—27" 'aid '23—29", 'f6r -
patting a Seannitig thovemient to ‘the ‘beam aftér
it ‘Gitierees from the “dperture i the last ‘dia-
phragm 25. o i
The mrcular beam “I1b is converted info a
b&a ‘Of substanmally Teetangilar crbss-sectlon
by mtroducmcf a controlled ‘amdiiit of ¢ylin-
dnclty nto “the otheiwise ‘sytniiefrical electro-
statlc ﬁeld normally present hetween the Tast
"""" The
added cyhndnmty, or asymmetr}c ﬁeld is pro-
vided "By & paif of Téns ‘eléiiénts in ‘the forth of
short w1re-hke -or rod-like-risers 3{ and 32 dis-
posed in parallel relatlonslup On obposite sides
of the aperture 254 -th ‘$He ‘1ast “diaphvaerm “25.
It may here: “be Hoted ‘that “the beam ‘does “not

acqiire 1ts ultimate “rectangular" (or elliptical) .,

cross-sectlonal “contour uniil 't reaehes -4 point
adJacent fo “the target 1 ‘

Ay desived ratio (e.8.-10 %0 1 oF ‘mote) of )

letigth-fo-width of theheam spot can be achieved
either electncally as-in F1g 1, by céntrollinig the
pot'ent1al apphed fo the common | lead 83 ‘of the
lens elements 31, 32 or mechamcally, as:in Fig
2,by a- proper selectlon of ‘the elevatlon -of -said
elements Wlth respect ‘to the plane -of the inner
surface of the draphra,bm 25,

Fr the length- to—w1dth ratio -of the beam spot
isto be vaned electrmally, the lens elements 31
ahd 32 must be insulated from the metal dia-
phragm 25. As shown -in Fig. 1, the’ ‘necessary
insulation and support 1srpromded by insulating
inSerts -34. These insulators -34 -are -affixed 4o
the -inner - surface -of -the ‘diaphragm 25 inter-
mediate -the- diaphragm +§Hd Said lens “elements
31 ‘and 32,

“The irisulating fhserts 34 tarid 16ad 93 ay be

‘mth each other
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4
omitted in tubes wherein the length-to-width
ratio of the beam spot is “fixed”. In this case,
referring to Fig. 2, if the elevation and spacing
of the risers 3i’ and 32’ is made substantially
equal to the diameter of the circular aperture ¢
in:the dlaphragm 25 the éngth-fo-width ratio
of the spot (4% its point of ifipingeimeént tpon the
target) is about 50 to 1.

It has been found that the beam 1{ in moving
over the target will generate transient parasitic

‘cutfents Jif there.is 'any insulating material in

the path of "the beam, between the conductive
_elementary-areas Ta, 1b ete. of which the mosaie
15 ‘comprised. Thus," if the mosaic electrode is
of the’ type (shown n Pigs. 1 and 3) wherein the
separate conductlve areas Ta, Tb ete. are sup-
ported *apon #@h insulating foundation 7', the

finite -spaces between the conductive pieces ex-
‘pose parts of the foundation material to the

beam. Since the secondary-emission ratio of
this m’sulatmcr ‘gterial is different Troi that
of ‘the condictive aveas Ta, Tb <te., and since
ordinarily there is no control over the potent1a1
of "the msu’lator, the ‘secondary-ermission Glir-
rent’ released by the Bezm will vary-as determmed
by ‘the 1nstantaneous ‘positich of the ‘bedm “with
respect to ‘the “condiuctive and non-conductive
parts -of ‘the ‘mosaic. The ‘transient ctuirent
gerierated wheh | ‘the ‘eam pEsses‘over: the insilla~
tich ‘betiween “tHe conductive ‘areds has the sHp-
pearatice ‘(as ‘viewed on ‘an ‘oscilioscope) of &
“sp1ke" oh'the edge “of the tréad of ‘a square wave
(not “showh). "This objection to “present day :
mosaic “coding” electrodes (of ‘the ‘constiuection
above “déseribed) s ‘overcoie, in ‘the "prattide of
the "preseit 1nvent10n by ‘the apphcatlon of g
mlcroscomnally thin® ﬁlm 3501 (Flg '3) ‘of €vapo-~
rated ‘metal ‘(e. ‘8. alummum) over “the ‘enfire -
target’ surface 'of the mosait. . ‘This siirface film -

‘or ‘layer '35 should e tdick enough ‘tb Torm ‘a

slightly conductwe path bétween the individudl
elejtienital dreds Ta, Tb ete., of “the mibsaic ‘yet -
not thlck as ‘to ihterfere with the- apphcatlon ‘of
proper dlrect CulTéhit poteritials to said greds or
Evaporated ‘metal of a thickhess -
corresponding ‘toa “fésistance ‘of about ‘10 ‘otifms
(Bétween adJacent ‘elémierital dreéas) is ‘recomn-
ménded, The ‘Space betWeen ‘the ‘Elemeiits Ta,
10, 6tc.,"is ‘thiis held o - a potent1al ‘whieh "Vdfies -
smoothly from the’ potent1al of orie elémenit to.

that ‘of the neaxt., “Furthérniore, ”the secondgry-

emission ratio of the entire’ ta¥est is substantidlly

uniform since the surface layer 35 upon” ‘which

the “heam impingés is the §dme throughout

It should be -noted that the’ present invention
is not espec1ally concerred "with the Teldfive
arrangement of “the eleméntfal’ conduétive areas
Ta, "Ib, etc., ‘that make up the farget surface
of -the mosalc electrode In this cdorinection, dt- -
tention 'is called to the fact that the arrange-
ment of the.conductive “areas along parallel d1-v
agonals-of the target, as shown in Figs.'1 and -3,
is claimed by Sziklai and Jensen in co—pendmg
application -Serial No. 119,135 filed Octoher 1,
1949,

The ‘horizontal- and vertlcal, pattern-of the con— :
ductlve elements of ‘the mossaie, shown in F1g ‘4,
is snmlar ‘to- the pattern employed in the target .
electrode shown 1. the sole. apphcatlon of- Smklax, .
Serial No. 113,318 fled August '$1,°1949. ‘In this
case, in-order to- provide -direct transition-of the -

‘beam from -one conductive element -to the next

without:the igeneration-of trdnsient currents,-the
conductors, ‘'which :afe ‘here :desigsnated - 37a, 31b,

-ete, ‘are “disposed shingle fashioh, 1.7, "with ‘the .
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marginal edges of the conductors of one row over-
lapping the adjacent marginal edges of the con-
ductors of the next row, but electrically isolated
therefrom by insulating strips 39 disposed be-
tween said marginal edges out of the path of the
bheam.

The orientation of the long and short cross-
sectional axes of the rectangular beam spot 11
may be fixed as determined by the particular
pattern of conductive areas of the mosaic. Thus,
where the mosaic has a diagonal pattern as in
Figs. 1 and 3, the auxiliary lens elements 31 and
32 should be tilted with respect to the horizontal,
as shown in Fig. 1, so that the long axis of the
spot falls parallel to the diagonally inclined edges
of the conductive areas Ta, Tb etc. When the
conductive areas of the mosaic target electrode
are arranged in parallel horizontal and vertical
rows, as in Fig. 4, the auxiliary lens elements 31
and 32 should preferably be disposed with their
long edges parallel to either the horizontal or
the vertical edges of the conductive areas.

It will now be apparent that the present inven-
tion provides a novel way of forming and uti-
lizing an electron-beam of non-circular contour,
and one which finds especially useful application
in the construction and operation of electron
beam tubes of the type employing target elec-
trodes of the “mosaic” variety. :

What is claimed is:

1. An electron-discharge device comprising a
source of electrons, an electron-lens including a
plurality of metal diaphragms containing aligned
apertures of duplicate shape for deriving from
said source a beam of electrons of a cross-sec-
tional shape corresponding to the shape of said
apertures, and electrode means supporfed upon
one of said diaphragms adjacent to the aperture
thereof for altering said cross~sectional shape of
said beam.

2. The invention as set forth in claim 1 and
wherein said electrode means is electrically insu-
lated from the metal diaphragm upon which it is
supported.

3. The invention as set forth in claim 1 and
wherein said electrode means comprises a pair
of rod-like metal elements disposed in parallel
relationship on opposite sides of said aperture.

4. The invention as set forth in claim 3 and
wherein the elevation of said rod-like elements
with respect to said diaphragm and the spacing
of said elements with respeet to each other are
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each substantially equal to the diameter of said
aperture.

5. A cathode-ray tube comprising, an evacuated
envelope containing a source of electrons, a mo-
saic target electrode mounted in the path of
electrons from said source, said mosaic electrode
having a target surface constituted, at least in
part, of a plurality of symmetrically disposed rec-
tangular elemental conductive-areas, a plurality
of electron-lens elements disposed in the space
between said source and said target for deriving
an electron-beam of circular cross-section from
said source, an auxiliary electrostatic lens sys-
tem. disposed to the path of said circular electron-~
beam for converting said beam into an electron-
beam having substantially straight sides parallel
to the edges of said rectangular elemental areas,
and beam deflecting means for moving said
straight-sided beam from one elemental to any
other elemental area on said target surface.

6. The invention as set forth in claim 5 where-
in said rectangular elemental areas extend along
lines parallel to a diagonal of said target surface.

7. A cathode-ray tube comprising an evacuated
envelope containing a source of electrons, an
electron-lens including a plurality of spaced-
apart diaphragms containing aligned apertures of
Quplicate shape and dimensions for deriving from
said source a beam of electrons of a cross-sec-
tional shape corresponding to the shape of said
apertures, an auxiliary electrostatic lens system
disposed in the space between said diaphragms
for altering said cross-sectional shape of said
beam, and a mosaic electrode upon which said
altered electron-beam impinges, said mosaic elec~
trode having a target surface made up of ele-
mental areas of an orientation corresponding to
that of said beam at its point of impact upon
said mosaic electrode.

LESLIE E. FLORY.
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