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[57] ABSTRACT

The gap of a pair of core members of a convergence
unit for a color producing cathode ray tube is pro-
vided with a U-shaped, flux permeable, temperature
compensating, magnetic member extending part way
around the core members. The U-shaped compensat-
ing magnetic member has a bridging portion extending
across the gap of the core members on the side
thereof opposite the side on which a manually adjust-
able magnetic flux-producing member is located, and
a pair of opposite legs extending across the gap on the
adjacent sides of the core members.

4 Claims, 6 Drawing Figures
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TEMPERATURE COMPENSATED ELECTRON
BEAM CONVERGENCE APPARATUS

The present invention relates to apparatus for con-
trolling the position of electron beams in cathode ray
tubes used in television receivers. More particularly,
the. present invention relates to beam convergence ap-
paratus for controlling the deflections of the various
electron beams used in color television tubes and the
like to converge the beams onto a limited portion of a
luminescent screen on the tube face.

As is well known, the conventional .color television
tube used today has three electron guns mounted in the
neck of the tube, which electron guns direct electron
beams at three equally spaced points longitudinally in
the tube neck. The beams are deflected by a number of
different beam deflection means on their way to the lu-
minescent screen on the face of the television tube. The
screen is provided with a multiplicity of groups of phos-
phor areas or spots, there being three such areas or
spots in.each group capable respectively of producing
light of the different primary colors, blue, green and
red, in response to electron impingement thereon. The
intensity and deflection of the three electron beams of
the television tube are controlled in such a way that the
picture produced on the screen approximates fairly
closely the form and color of the particular scene re-
corded by the picture taking equipment involved.

One of the beam deflection means mounted on the
neck of a color television tube is a deflection yoke hav-
ing both horizontal and vertical beam deflection coils
for moving the three beams as a unit in both horizontal
and vertical directions across the entire extent of the
screen of the television tube. The present invention re-
lates to other beam deflection means carried on the
neck of the color television tube behind the deflection
yoke, such means being sometimes referred to as beam
convergence apparatus.

The beam convergence apparatus generally com-
prises a number of independently adjustable disc mag-
nets carried on a common frame, each disc magnet
being mounted for rotation opposite a gap in a pair of
core members or pole pieces located adjacent one of
the electron beams. Adjustment of each disc magnet
varies the flux directed into the neck of the tube to vary
the deflection of the associated electron beam. The ad-
justment is made so that the three beams are made to
converge on the respective phosphor areas or spots of
a selected group thereof. When the beams are of equal
intensity and each beam impinges upon-the particular
phosphor area or spot of a group assigned to the partic-
ular beam' involved, due to-the additive effect of the
primary colors on'the region of the screen occupied by
the group of phosphor areas or spots involved, the re-
sultant color is white. This adjustment is made prior to
the application of the sweep and picture forming sig-
nals to the signal input terminals of the color television
tube. (These sweep signals cause the converged beams
to sweep across the entire useful area of the tube screen
and the picture forming signals vary the relative intensi-
ties of the various electron beams to produce the de-
sired color at each region of the screen occupied by
each group of phosphor areas or spots.)

Each of the aforesaid disc magnets produces a mag-
netic flux in a first path which extends through the core
members and between the ends thereof positioned ad-
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jacent to the neck of the cathode ray tube, so the flux -
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extending between the ends of said core members ex-
tends into the cathode ray tube in the path of the asso-
ciated electron beam. Each of the disc magnets also
produces flux in a shunt leakage flux path passing
across the gap between the core members. The mag-
netic material out of which these disc magnets are gen-
erally made is temperature responsive, so that the
amount of flux generated thereby varies somewhat with
change in temperature. Generally the flux decreases
with increases in temperature. To compensate for such
flux variation with temperature, it has been common to -
associate with the gap between the core members a
flux-permeable compensating magnetic member whose
magnetic reluctance (i.e. resistance to magnetic lines
of force) increases with temperature, so that a greater
portion of the flux generated by the associated disc
magnet will pass through the core members to extend
between the ends thereof adjacent the cathode ray tube
as the ambient temperature increases, 5o as to maintain
the flux operating on the associated electron beam
fairly constant with the variation in ambient tempera-
ture of the disc magnet. S

Various designs of compensating magnetic members
have been heretofore utilized. In some instances, these
compensating magnetic members are located directly
in the gap between the confronting faces of the core
members defining such gap. In other forms of these
compensating magnetic' members, they extend across
the gap at a radially facing side or at the opposite later-
ally facing sides of the. portions. of the core members
forming the gap. These various forms of compensating
magnetic members, while usually effective to achieve
their desired result, have various deficiencies or disad-
vantages. For example, in the case of some of these
compensating magnetic members, because of the de-
sign and locations thereof, when they are added to an
existing previously designed magnetic structure they
materially effect the previously designed structure so
that the entire system has to be redesigned to accom-
modate the compensating members. Also, these prior
compensating members were not designed so that the:
degree of effect thereof on a given magnetic circuit
could not be readily varied easily to adjust a particular
compensating magnetic member. to a given magnetic
circuit configuration.

It is one of the objects of the present invention to pro-
vide in a temperature compensated static convergence
apparatus as described a unique compensating mag-
netic member which can be added to an existing mag-
netic circuit design with a minimum of difficulty, and
also wherein the degree of effect of such compensating
member can be initially modified in a simple and easy
manner to provide a near perfect compensation at a
given preferred temperature.

In accordance with the present invention, the com-
pensating magnetic member is fabricated with a chan-
nel or U-shape and is mounted about the gap-forming
portions of the core members so that the bridging or
web portion of the U-shaped compensating member ex-
tends across the gap on the side of the core member op-
posite the side on which the-associated disc magnet is
located, and so that the opposite legs of the U-shaped
compensating member extend across the gap on the ad-
jacent sides of the core members. (Where the disc mag-
net is located on the radially outwardly facing side of
the gap formed between the core members, the gap is

spanned by the member on both the lateral sides and
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the radially inwardly facing side of the core members.)
In-such a relationship between a U-shaped compensat-
ing magnetic member and the gap-forming portions of
the core members, the compensating member inter-
feres to a minimum extent with the flux from the disc
magnet through the portions of the core members ex-
cluding the gap, and the effectiveness of the compen-
sating member on the leakage flux can be readily ini-

tially adjusted or varied by merely varying the length of -

the legs of the U-shaped members. Moreover, where
the magnetic member extends substantially beyond the
gap between the core members, a substantially large
confronting surface area is provided between the inner
surfaces of the compensating magnetic member and
the adjacent outer surfaces-of the core members, so
that by covering these confronting surface areas with
adhesive to secure the compensating magnetic member
to the core members, the magnetic member acts as.a
means which very strongly interconnects the -spaced
portions of the core members.

The above and other objects, advantages and fea-
tures of the invention will become apparent upon mak-
ing reference to the specification to follow, the claims
and the drawings wherein:

FIG. 1 is a sectional view through the neck of a color
television cathode ray tube showing a temperature
compensated static convergence unit mounted-around
the cathode ray tube neck, with a portion of the appa-
ratus broken away to show the application of the
unique compensating magnenc members of the present
invention thereto;

FIG. 2 is a perspective view of the compensating
magnetic member applied to each section of the static
convergence apparatus shown in FIG. 1;

FIG. 3 is a perspective view of the compensating
magnetic member shown in FIG. 2 applied to.the gap-
forming portions of the core member forming one of
the sections of the convergence apparatus of FIG. 1;
and

FIGS. 4A, 4B and 4C respectively show the manner
in which the compensating member shown in FIG. 2
can be progressively cut down in size to vary progres-
sively the effect thereof on the section of the static con-
vergence apparatus involved.

Reference  should now- be made to the drawings,
more particularly to FIG. 1, where the neck portion 1
of a color television tube is shown. The color television
tube is a conventional one having three electron guns
(not shown) mounted in the end of the neck 1 of the
tube so as to direct three electron beams, 3a, 3b and 3¢
spaced 120 degrees apart longitudinally thereof.

The three beams are acted upon by a number of
beam deflection means mounted around the outside of
the neck 1 of the color television tube. These beam de-
flection. means-include convergence magnet means
supported in three angularly spaced housing sections
6a; 6b and 6c, each of which magnet means controls the
.deflection of one of the beams 3a, 3b or 3c. Manually
and electrically variable convergence magnet means to
be described produce a magnetic flux which is directed
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generally radially into the tube neck 1 where- it affects

only the associated beam. These magnet.means operate
so that the three beams are converged upon one group
of phosphor spots-on the luminescent screen (not
shown) of the television tube each beam striking a dif-
ferent spot .of the group. This adjustment affects the
static or fixed component: of the magnetic flux pro-
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duced by each leg of the convergence apparatus. The
screen is provided. with a multiplicity of such groups of
phosphor spots and the spots in'each group respectively
produce the three primary colors (blue, green and red)
when they are struck by an electron.beam. The region
encompassed by. the phosphor areas or spots in each
group is so small that the eye sees only a color which
is-the resultant of the individual primary colors pro-
duced by the three phosphor spots. Thus, if the three
electron beams: striking the three'spots in a group
thereof are of equal intensity, the resulting color will be~
white. The electrically variable convergence magnet
means includes ‘means: for. varying dynamically the
magnitude of the magnetic flux produced by the mag-
net means. The dynamic magnetic field strength varia-
tions are made in accordance with a predetermined
function of the beam deflection. The signals for pro-
ducing the dynamic . variation in-the magnetic field
strength are common derived from convergence con-
trol circuits (not shown)fed by horizontal and vertical
deflection: generator circuits (not shown). These sig-
nals: are fed to windings "10a-10g’, 105-10b" -and
10¢~10¢’ wound. around respective pairs of core-mem-
bers 12a-12a’, 125-12b" and 12¢-12c¢’.

The manually adjustable convergence magnet means
most preferably comprise disc magnets 144, 14b, and
14¢ mounted for rotation on radial axes within the re-
spective housing sections 6a, 6b and 6c. Each disc mag-
net projects beyong the outer axially facing surfaces-of
the associated housing section and is positioned so that
it can be readily grasped between the thumb and.one
of the other fingers of the operator’s hand and turned
to a desirable angular position. Since only one hand is
required for this purpose, two-of the disc magnets can
be simultaneously adjusted. The resistance offered to
the turning of a disc magnet is sufficiently great that'the

“disc magnet remains in-any adjusted position in the ab-

sence of any severe jarring forces and is sufficiently
small that it will not-hinder the movement thereof re-
quired for the critical convergence adjustment. The
disk magnets may be held in place by aby suitable
means such as springs 17a, 17b and 17¢.

The disc magnets are permanent magnets commonly
used in convergence apparatus and are made of a mate- -
rial which generally produces a magnetic flux which de-
c¢reases with increase in the temperature thereof. Each
of these disc magnets are shown located on the radially
outwardly facing sides of a gap 19 formed between the
closely ‘'spaced confronting ends 21-21' of the trans-
verse legs: 22-22" of the -associated  core members
which are shown having an L-shape. The transverse
legs 22-22! of each pair of core. members extends from
radially extending longitudinal legs 24-24' which ter-
minate in ends located contiguous to the neck 1-of the
color television tube.

The flux generated in the core members by each of
the disc magnets 14a, 14b and.-14¢’varies m‘dlrectlon
and intensity in accordance with the angular ‘position
thereof. For a given angular position thereof, the-mag-
netic flux produced by each disc magnet flows in two
different. paths, one -of which ‘extends longntudmally‘
through and between the ends of the longitudinal core
legs 24-24'-and the other of which is a shunt leakage
path between the gap 19 of the associated pair of core-
members. The relative magnitude of the magnetic flux
in these two paths: depends: upon the magnetic reluc-
tance-of the shunt leakage path at the gap 19.
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As previously indicated, to maintain the magnetic
flux flowing through the longitudinal core legs 24-24’
constant, it has been previously known to provide a
flux-permeable compensating magnetic member made
of a material whose magnetic reluctance increases with
temperature, such as Thermalloy or monel metal. In ac-
cordance with the present invention, the compensating
magnetic. member is a U-shaped member 23 which
preferably is sized closely to receive the transverse legs
22-22' of the associated core membets at the gap 19.
Each U-shaped member is positioned so that the web
or bridging pottion 23a thereof extends across the gap
19 at the side of the tran$verse core legs 22-22' oppo-
site the sidé of which the assocnated disc magnetic 14a,
14b or 14c is located. The bridging portion 23a of each
compensating magretic member 23 terminates in op-
positely extending confronting legs 23b-23b which ex-
tends across the associated gap 19 at the adjacent lat-

6 ‘ ,
each section of the apparatus including 4 pair of core
members of a predetermined configuration and having
ends adapted to be positioned adjacent to the neck of .
the cathode ray tube so-magnetic flux passing between
said ends extends into the tube in the path of the asso-
ciated electron beam, and portions spaced from said

- core member ends and in closely spaced confronting

10

relation to one another to provide a small gap therebe-
tween, a ranually movable adjustable magnetic flux
producing means positioned on one side of said gap of
the associated core members for producing magnetic
flux in a first path -which extends through said core

" members and between the ends thereof and in a second

15

eral sides of the transverse core legs 22-22'. The bridg-- .

ing portion 23a and the opposite legs 235-23b of the
compensating magnetic member 23 extends a substan-

20

- tial distance beyond the gap 19°so as to present an ap- -

preciable confronting surface area to the adjacent sur-

faces of the transverse core legs 22-22’. The compen-

sating magnetic member 23 is secured to the transverse

legs of the core members by applying an adhesive to

substantially. the entire surface area thereof confront-

ing the core members, so that each compensating mag-

. netic member forms rigid mterconnectlon between the
core members.

.The compensating effect of each compensatmg mag-
netic member can be varied by varying the length of the
opposite legs 236-23b of the magnetic member as illus-
trated in FIGS. 4A, 4B and 4C. FIG. 4A illustrates the
length of the opposite legs 23h-23b. of the magnetic
member shown in FIGS. 1-3, and, as thereshown, these
legs have a length to.extend approximately three-
quarters of the thickness of the transverse core legs
22-22'. FIG. 4B and 4C respectively show the opposite
legs of the magnetic member 23 shortened to provide
magnetic members 23’ and 23'' which extend respec-
tively one-half and one- quarter of the thlckness of the
transverse core legs.

~ The U-shaped compensating magnetic members 23
shown in the drawings have the advantage thatthey can
be adapted to an existing convergence unit in a manner
which minimizes modifications which have to be made,

- if at all; to the design of the basic magnetic structure

shown. Also, as indicated, the degree to which the com-
pensating magnetic member effects the magnetlc struc-
ture shown can be readily varied by varying the length
of the opposite legs of the' U-shaped compensating

magnetic members and they act as structural support

members for the core members

What is claimed is: '

1. In a static convergence apparatus for establlshmg
a substantial ly constant magnetic flux field across paths
traversed by electron beams in a color producing cath-
ode ray tube, the apparatus including separate sections
adapted to be positioned at spaced points about the
neck of the tube opposite the respective beams thereof,
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shunt léakage flux path passing across said air gap, the
magnetic flux produced by said movable adjustable
magnetic flux producing means having a tendency to
vary according to the variation in the ambient tempera-
ture thereof, the improvement comprising: a U-shaped
flux-permeable compensating magnetic member ex-
tending part way around said closely confronting por-
tions of said core members to bridge said gap therebe-
tween and having a magnetic reluctance which varies
with temperature so as.to vary the amount of leakage
flux across said gap to maintain the flux in said first
path fiarly constant with variation in the ambient tem-
perature, said U-shaped compensating magnetic mem-

- ber having a bridging portion extending across.said gap

on the side of said core members opposite the side on
which said movable adjustable magnetic flux producing
means is located and. a pair of opposite legs extending
from said bridging. portion thereof in the direction of
said .movable adjustable magnetic flux producmg
means and passing across the gap along the adjacent
sides of said core members so the shunt effect of the
compensating member varies with the length of said
opposite legs thereof.

2. The. convergence apparatus of claim 1 wherein
said gap of said core members is formed at the radial
outermost point of the core members and said movable
adjustable magnetic flux producing means is arranged

- about the gap so the bridging portion of said compen-

sating magnetic member and said movable adjustable
magnetic flux producing means are located at opposite
radially facing sides of said core members, and said op-
posite legs of said compensating magrietic member ex-
tend radially over the laterally facmg sides of the core
members.’ :

3. The convergence apparatus of claim 2 wherein
said opposite legs of said compensating magnetic mem-
ber extend radially only partway across the core mem-
bers.

4. The apparatus of claim 1 wherein sald U- shaped
compensating ‘magnetic' member extends a substantial
distance beyond the gap of said-core members to con-
front appreciable surface areas thereof, and substan-
tlally the entire confronting surface areas of said bridg-
ing portion’ and. opposite legs of said compensating
magnetic member and said core members are adhe-

“sively sécured together whereby said magnetic member

60
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formis a rigid connection between said core members.
. : * .k %ok k.



