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The present invention relates to novel apparatus for
use with cathode ray image reproduction apparatus and,
more particularly, although not necessarily exclusively, to
deflection controlling apparatus for use with multiple gun
kinescopes of the varieties employed in color television
receivers.

While the invention will be described herein in con-
nection with a three-gun color kinescope of the shadow
mask type such as is described in an article entitled “A
three-gun shadow-mask color kinescope,” by H. B. Law,
in the Proceedings of the IRE, October 1951, its applica-
bility to other types of image reproducers should be borne
in mind.

In the three-gun shadow-mask color kinescope de-
scribed in the cited article, three electron beams are em-
ployed, one for each selected component color. The
beams strike a phosphor screen composed of a regular
array of red, green and biue light emitting phosphor dots.
Between the electron gun position and the phosphor
screen there is placed a thin perforated metal sheet which
masks the electron beams. The phosphor screen is made
up of closely spaced trios of phosphor dots on a glass
plate, each tric consisting of a red, green and blue dot
with the centers of the dots lying at the corners of an
equilateral triangle. The trios themselves lie at the cor-
ners of a still larger equilateral triangle. Associated
with each of the phosphor trios is a hole or aperture in
the shadow mask, such holes also being located at the
corners of an equilateral triangle. The three beams, lo-
cated 120° apart about the longitudinal axis of the tube
are converged to a point on the mask by a lens system.
The electron beam which is to contribute the red portions
of the picture is prevented by the mask from striking
those areas on the screen containing blue and green light-
emitting phosphors.  Similarly, the green and blue beams
are permitted to strike only the green and blue phosphor
dots, respectively.

In an article entitled “Effects of screen tolerance on
operating characteristics of aperture mask tri-color kine-
scopes,” by Van Ormer and Ballard, in the same issue of
the Proceedings of the IRE, the basic requirements for
proper. operation of a shadow mask, tri-color kinescope
are disclosed. As pointed out therein, the concept of a
“color center” is quite useful in the process of setting up
the aperture mask or shadow mask color kinescope for
proper operation.

A color center may be defined as any point in space,
determined by the geometry of the screen assembly, from
which an observer could “see,” through the aperture mask,
only the phosphor dots of a particular color. In the tri-
color tube, the positions of the three color centers, one
for each color of phosphor, determined the “color plane”
or “plane of color centers” paralle] to the plane of the
screen. In the color plane there exists an array of color
centers. It would be possible to see only the phosphor
dots of a particular color from any one of these color
centers, but only the set which is nearest the symmetrically
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located with respect to the central axis of the screen as-
sembly is of interest, i

If the three electron beams deflected by a common yoke
field are considered, the three centers of deflection will
determine the “deflection plane” or “plane of deflection
centers.” If the position of each deflection center coin-
cides with that of a color center, then each deflected beam
will excite only the phosphor dots of a particular color.
The manufacturing deviations in the production of the
screen assembly and its placement with respect to the
electron guns can be interpreted in terms of the effects on
this condition of coincident deflection and color centers.

In the completed tube these centers are not accessible,
i. e., they are within the tube envelopé. Therefore, the
relative positions of the deflection centers and the color
centers must be determined from the effects produced on
Ideally, the projections
of the electron beams through the apertures of the mask
onto the phosphor plane coincide with the phosphor dots.
The problem thus becomes one of interpreting a three-
dimensional system in terms of the effects observed on a
two-dimensional surface. ‘

The two basic requirements for the proper operation of
the aperture-mask color kinescope are that the deflection
center and the color center of each of the three beams
be coincident, and that the beams converge at the aperture
mask. These two conditions insure pure color fields in
proper registry.

It is, therefore, a primary object of the present invention
to provide new and useful apparatus for controlling elec-
tron beam deflection in such manner as to afford the
proper color purity in a multiple gun color kinescope. -

Another and more specifi¢ object of the invention is to
provide means for insuring the proper relationship be-
tween the color center plane and the deflection center
plane of a kinescope of the type in question. .

As will be understood by those skilled in the art, axial

movement of the deflection yoke comprising the hori-

zontal and vertical windings will move the deflection. re-
gion correspondingly. By virtue of the fact, however,
that the horizontal and vertical scanning frequencies differ
greatly, it has been found that the effective deflection
center for the horizontal winding does not always coincide
with the effective deflection center of the vertical wind-
ing. In view of the apparent anomaly presented by these
facts, there has existed the problem of effecting the nec-

* essary coincidence between the horizontal deflection cen-
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ter plane and the vertical deflection center plane at the
color center plane. Moreover, in the case of certain
manufacturing deviations, there are instances in which it
is necessary that the deflection center planes of the two
windings be separated by predetermined axial distances.

Thus it is a further object of the present invention to
provide novel means capable of shifting the effective cen-
ter of deflection of one of the mutually perpendicular
magnetic fields of a deflection yoke with respect to the
center of deflection of the other field thereof. ‘

In general, the present invention, in accordance with
one embediment, takes the form of a continuous core of
magnetic material about which is wound a plurality of
coils. . In one embodiment, there are two coils, each
wound about half of the core, so that the two coils are
separated by a center line drawn diametrically through
the core. The assembly including the core and coils is
mounted co-axially about the neck of the tube and each
coil comprises a series circuit with a variable element
operatively coupled thereto for changing the effect of the
assembly upon the deflection -characteristics of the yoke
which is associated with the tube. }

It has been found in the operation of the apparatus of
the present invention that it affords certain additional
useful functions. For example, as will become more
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fully apparent hereinafter, the apparatus may be employed
for sclective amplitude control cof the deflection of the
electron beam within the tube. Variation of the external
elements in circuit ‘with the coils affords adjustability
of their effect. A further useful purpose which is served
by the present invention is that of acting as a directional
shield for the flux of the deflection yoke itself. Addi-
tional objects and advantages of the present invention
will become apparent tc persons skilled in the art from
the following detailed description of the following draw-
ings in which:

Figure 1 is an elevational view .of a tricolor kinescope
of the type described in the Law article cited supra hav-
ing associated therewith a conventicnal deflection yoke
and apparatus embodying the principles of the present
invention;

Figure 2 is a vertical sectional view taken along line
2—2 of Figure 1, with certain parts removed in the in-
terest of simplicity; .

Figure 3 is a fragmentary view illustrative of the oper-
ation of a kinescope of the type shown in Figure 1; and

Figure 4 illustrates another form of the invention.

Referring to the drawing, and, more particularly, to
Figure 1 thereof, there is illustrated a tri-color kinescope
10 of the type described in the above-mentioned Law
article. The kinescope includes a phosphor screen 12
and a shadow mask 14, both of which are described in
detail by Law. Three electron guns are located within
the neck portion 16 of the kinescope and are arranged
at the apices of an equilateral triangle. In the drawing,
only two of the three guns are shown, but it will be
understood that each of the guns includes an indirectly
heated cathode 18 enclosed within a cylinder 20 (closed
at the target end by an apertured disc), which cylinder
serves as the control grid. Fach gun further includes
an anode cylinder 22 (having an apertured end plate
at its target end) and a second, or beam-focusing, anode
cylinder 24 which includes a limiting aperture disc
26. The kinescope is also provided with a substantially
cylindrical convergence anode 28 which is common to
and surrounds the paths of all three guns. Another
important part of the electron lens system of the kine-
scope is the final, or beam-acceleration, anode 3¢ which
is illustrated herein as a conductive wall coating formed
on the interior of the kinescope and which extends from
the neck thereof in the vicinity of the convergence anode
28 along the flared portion to a region in the vicinity
of the target structure.

Respective focusing lenses formed between the indi-
vidual beam-focusing -anodes 24 and the common con-
vergence anode 28, when all are suitably energized, func-
tion to effect the proper focusing of the individual elec-
tron beams (not shown) so that they may have the proper
individual scanning spot size at the target. A conver-

-gence lens formed between the convergence anode 28
and the beam acceleration anode 30 functions to effect
substantial convergence of the several electron beams
in the plane of the aperture mask 14. For a more detailed
explanation of a multiple gun structure of the type
illustrated reference is made to the copending U. S. ap-
plication of Hannah C. Moodey, Serial No. 295,225,
filed June 24, 1952, for “Muitiple Beam Tube.” In a
conventional manner the kinescope 10 is further pro-
vided with a deflection yoke 32 situated on the tube neck
as shown for effecting the desired raster scanning deflec-
tion of the beams, which yoke may comprise the usual
arrangement of horizontal and vertical deflection wind-
ings assembled so that the yoke is substantially anastig-
matic. The horizontal and vertical windings of yoke 32
are further illustrated as being energized, respectively, by
means. of horizontal and vertical deflection generators 34
and 36 which serve to drive currents of saw-tooth wave
form and of the proper line- and field-frequencies through
their associated windings.

Although they do not form a part of the present in-
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vention, it ‘may be noted in the interest of completeness
of description that means may be provided for effecting
rotatable positioning of the electron beam in accordance
with the invention described and claimed in the copend-
ing U. S. application Serial No. 385,748, filed October
13, 1953, by I. K. Kratz for “Beam Controlling Appara-
tus.” Briefly, such means, known as “beam alignment”
or “beam positioning” apparatus may comprise three
permanent magnets held in spaced relationship 120° apart
about the longitudinal axis of the tube, so that each of
the magnets may be adjustably positicned with respect
to an associated electron beam in such manner as to
preduce what amounts to radial positioning of the beams,
in order that each such beam be initially directed toward
its position at the shield mask 14.

Means (not shown, since they also are not a part of
the present invention) may further be provided for shift-
ing the three beams as a group with respect to the tube
axis, such shifting being in addition to the alignment
function performed by the positioning magnets referred
to supra. This shifting of the three beams constitutes
what is known in the art as “color purification” and may
take the form, for exarmple, of a “color purity coil” which
is described in detail in an article by -A. W. Friend en-
titled “Deflection convergence in color kinescope,” which
appeared- in the same issue of Proceedings of the IRE
cited above. The “color purity coil” is further described
and claimed in the copending U. S. application of Friend,
Serial No. 202,185, filed December 22, 1950, for “Beam.
Alignment Devices.”

As thus far described, the apparatus of Figure 1 com-
prises an arrangement now well-known in the art. As
described in the Van Ormer et al. article the two basic
requirements for proper operation of a color kinescope
of the type shown are, first, that the three electron beams
converge to a point at the aperture mask and, second,
that the deflection center and the color center of each of
the three beams be coincident. The first of these require-
ments is normally accomplished through convergence ap-
paratus of the type set forth, for example, in the Friend
article but may take any suitable form capable of pro-
ducing the result shown in Figure 3, whercin the three
electron beams 38, 40 and 42 are illustrated as con-
veérging to a point within the plane of shadow mask 14
and, further, within the aperture 14’. - After convergence,
the three beams diverge to strike, respectively, color phos-
phor dots shown by the dotted line areas 12¢, 12b and
12¢ on the screen 12.

The second requirement, namely, that having to do
with the coincidence of color center plane and defiection
center planes is met, in accordance with one aspect of
the present invention, by the apparatus indicated gen-
erally by reference numeral 44 in Figure 1. This ap-
paratus, as shown more clearly in the eniarged view of
Figure 2, is or may be in the form of a continuous core
46 of annular shape, as shown, and of a high permea-
bility material such as a ferrite or ferrospinel material.
The ring 46 encircles the neck portion 16 of the kinescope
behind (i. e. nearer the electron guns) the deflection
yoke 32. Wound about the core member 46 are two
coils 48 and 50, each of which surrounds no more than
half of the core, that is to say, the two coils 48 and 50
are separated by a center line 52 which is drawn dia--
metrically of the core. The ends of coil 48 are con-
nected to each other through an external circuit element
such as the resistor 54 which is variable between zero ve-
sistance (i. e. substantially a short circuit) and infinite
resistance (i. e. substantially an open circuit). The ends
of coil 50 are similarly connected by a variable resistor
36 which is variable between the same limits.

Generally the eifects of the coils upon the deflection
characteristics of the arrangement disclosed may be de-
scribed as depending inter alia upon the axial spacing be-
tween the core and coils and the yoke 32, the radial orien-
tation of the center line 52 and the variable resistors 54
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and 56. In order that a preper understanding may be
had of the reasons for the effectiveness of the apparatus
in conjunction with a color kinescope, it is necessary to
appreciate the general effects of the several elements of
the assembly. With the assembly including core 46 and
coils 48 and 50 thereon about the neck of the kinescope
as shown in Figures 1 and 2 and with the resistors 54
and §6 adjusted to their largest value (e. g. substantially
open circuit), the effect upon deflection is such that the
amplitude of deflection is reduced in both the horizontal
and -vertical directions, so that the raster is reduced in
size. This effect may be explained upon the basis that
the high permeability core 46 acts as a magnetic shunt
for some of the flux of the yoke 32, so that a portion of
the yoke flux travels through the core 46 rather than
through the neck 16 of the kinescope. When, however,
the resistors 54 and 56 are adjusted to their smallest
value (i. e. short-circuited), the deflection in a direction
perpendicular to the center line 52 will be increased by
substantially 75% of the amount which it was reduced
when the coils were open-circuited. This latter result
may be understood to occur for the following reason:
Assuming that the center line 52 is vertically disposed, the
horizontal deflection field of the yoke 32 which comprises
vertically disposed flux lines will induce a voltage in the
coils 48 and §9. This induced voliage will, in turn,
produce a flux which opposes the horizontal flux of the
yoke, thereby, in effect, preventing the horizontal deflec-
tion flux from being shunted by the ferrite core 46. On
the cther hand, the deflection in a direction parallel to
the ceater-line 52 (i. e. vertical deflection) will be un-
affected by the coils 48 and 50. Thus, it will be ap-
preciated that, by controlling the value of the resistors
54 and 56, the magnitude of deflection in one direction
may be controlled without affecting the deflection in a
direction perpendicular thereto. It should also be noted
that the effectiveness of ‘the core 46 and its coils is a
function of the axial distance between that assembly and
the yoke 32. That is to say, the directional control of
deflection amplitude is greater when the assembly 44 is
closer to the yoke 32.

Translating the above explanation regarding deflection
amplitude control into terms of their meaning with re-
gard to axial shifting of deflection centers, it should be
understood that decreasing the amplitude of deflection
in a given direction by shunting flux at the rear of the
deflecting yoke is tantamount to moving the center of
deflection for that direction closer to the target of the
tube. Thus, when the center line 52 of the assembly
44 is vertical, the effect upon deflection amplitude is such
that vertical deflection will be reduced, so that the de-
flection center of the vertical winding of yoke 32 is moved
forward (i. e. toward the target) a greater amount than
is the effective deflection center of the horizontal wind-
ing. Moreover, this difference is, as will be appreci-
ated from the explanations made above, a minimum if
the resistors 54 and 56 are very large and a maximum if
the resistors are very small.

The utility of the present invention may be best under-
stood from an appreciation of the manner in which a color
kinescope of the type described is manufactured. That
is, the plane of color centers is established for any given
tube as soon as the tube has been assembled. The plane
of defiection cernters, on the other hand, is dependent upon
the axial position of the deflection yoke along the tube
neck and must be made to coincide; in the normal case,
with the plane of color centers. Since the horizontal
and vertical deflection centers do not necessarily lie in
the same plane transversely of the tube (as by reason
of the difference in frequency of operation of the hori-
zontal and vertical windings), the present apparatus
affords a relatively simple but effective mode of accomi-
plishing the required coincidence. It is also to be noted

that, in certain tubes, and for such reasons as stretching
of the shadow mask 14 in production and the like, proper
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operation of the tube may require that the vertical and
horizontal deflection centers actually lie in different trans-
verse planes. By orienting the center line 52 of the
assembly 44 properly and by selecting the proper value
for resistors 54 and 56 and spacing between the assembly
and the yoke 32, the requisite positioning of the deflec-
tion planes may be had.

‘From the foregoing, it should be apparent that, in addi-
tion to its usefulness as an adjunct for a color kinescope
insofar as color purity is concerned, the present invention
affords a simple control over either one of the horizontal
and vertical deflection amplitudes. Moreover, by reason
of the directional nature of the control which the inven-
tion provides, and since the center line between the coils
may be oriented at any angle, it is also feasible to employ
the instant apparatus for controlling other characteristics
of the raster which is scanned. For example, in a situ-
ation in which horizontal and vertical deflection are not
truly perpendicular to each other, with the result that
the raster is in the nature of a-parallelogram rather than-
a rectangle, the raster shape may be corrected by rotating
the assembly 44 so that its center line is parallel to the
longer diagonal of the parallelogram or, at least, closer "
to that diagonal than to the shorter diagonal.

As is also well-known to workers in the color kine-
scope field, one common problem is that of shielding
certain regions of the tube from unwanted magnetic flux
from the deflection yoke. One such critical region which

_it is desirable to shield is the electron gun region of the

tube wherein proper beam convergence must be effected.
One proposed method of shielding is that which employs
a high permeability shunt path for the unwanted flux to
cause such flux to travel around the shielded area rather
than through it. Another proposal is that of employing
a shield of highly conductive material which, through
the production of eddy currents terminates the unwanted
flux within itself. An arrangement of the type just men-
tioned is described and claimed in the U. S. application
of A. M. Morrell, Serial No. 395,371, filed December
1, 1953, for “Cathode Ray Tube Device.” As pointed
out in the Morrell application, when a high permeability
shield is provided, its shunting effects result in a redis-
tribution of the flux outside of the shielded region,
while a conductive shield brings about substantially no
change in such flux disiribution. The present invention,
when viewed in the role of a shield, and when it includes
a core 4¢ of high permeability material, serves as a shunt
for flux in all directions when the coils 48 and 50 are open-
circuited. The reason for this characteristic is that, when
the coils are open, they do mnot produce eddy currents
such as to prevent the yoke flux from passing into the
shunt. Conversely, when resistors' 54 and 56 are re-
duced to zero, the assembly acts as a “polarized” or
direction-sensitive, ‘conductive shield for flux which is
parallel to the center line 52. Thus, for example, if the
center line 52 is vertically oriented, the assembly serves
as a shield of the conductive type for horizontal flux in
the area of the device. Vertical flux, on the other hand,
will be shielded by the shunting action of the core 46.

While the present invention has been described pri-
marily with regard to its usefulness as a means for rend-
ering the color center and deflection planes coincident,
as “polarized” deflection amplitude controlling means and
as a “polarized” flux shield, it has been found that other
characteristics of the raster may also be controlled there-
by. By way of illustration, an assembly of the type
shown in Figure 2 may be advantageously employed as
a linearity control of directional sensitive character such
that, with the center line in a given direction, proper
values of the resistors 44 and 46 willafford a correction
for non-linear deflection field for deflection in a direction
perpendicular to the center line. .

Another form of the invention, and ome which has
been found in practice to be even more effective in the
selective control of deflection amplitude and the shifting
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of deflection centers, is shown in Figure 4. Fn view of
the similarity of structure, reference numerals corre-
sponding to those employed in Figures 1 and 2 but bear-
ing the prime (') notation will be employed in describ-
ing this second form of the invention. Thus, there is
shown an assembly 44’ comprising a core of high per-
meability material 46’ made of a ferrite, for example,
about which there are wound coils 48’ and 59, the coils
being disposed on opposite sides of a center line 52’. In
series with the coil 48’ is a variable capacitor 69, a
similar variable capacitor 62 connected in series with the
winding 56’. With the assembly 44’ located about the
neck of a kinescope such as the color kinescope of Fig-
ure 1, by way of illustration, the horizontal scanming or
deflection amplitude may be increased in the neighbor-
hood of 25% over that which is possible without the
assembly. Such an increase is effected by tuning the
series arrangements of the coils 48’ and 59’ and their
associated capacitors 60 and 62 to the horizontal scan-
ning frequency (e. g. 15.75 kc.) and rotating the assem-
bly so that its center line is vertical (i. e. perpendicular
to the direction of the horizontal scan). The operation
of this form of the invention may be understood as fol-
lows: the flux lines produced by the horizontal deflection

coils of the yoke 32 link the coils 48’ and 59’, whereby to ¢

induce energy in the coils. Since the coils are tuned
to the horizontal scanning frequency and may be designed
to have a high “Q,” they, in turn, produce a magnetic
field substantially identical to that of the horizontal deflec-

tion coils of the yoke but located closer to the electron 3

gun structure of the tube. Such auxiliary field, as it

10

may be viewed, effectively shifts the center of deflection ~

for the horizontal scan back toward the source of the
clectron beam or beams, hence producing an increased
horizontal scanning amplitude. Where it is desired to

vary selectively the vertical scanning amplitude or the .

location of the vertical deflection center, the capacitors
69 and 62 may be adjusted to tune their associated wind-
ings 48’ and 50’, respectively, to the vertical scanning
frequency (e. g. 60 C. P. S.) and by rotating the assem-
bly sc that the center line 52 is horizontally disposed.
Nearly the same effect upon the vertical deflection may be
realized as has been explained with respect to the hori-
zontal deflection. The embodiment of Figure 4, as stated,

is even more effective in the control of deflection am-

plitude and location of deflection centers than is the ar-
rangement of Figure 2 which employs resistors variable
between open-circuited and short-circuited conditions.
One difference to be noted, however, is that, while the
arrangement of Figure 2 is also effective in controlling
linearity of deflection, the embodiment of Figure 4 does
not afford as much control in this regard. Another point
to be noted in connection with the arrangement of Fig-
ure 4 is that the axial distance between the assembly 44’
and the deflection yoke 32 must be chosen as by way of
compromise. That is to say, since the operation of this
form of the invention depends upon the production of
an auxiliary field “by” the deflection yoke, it would ap-
pear that the farther the auxiliary assembly 44’ be Iocated
from the yoke, the farther back the deflection center could
be shifted. This analysis is, however, compensated for
by the fact that the amount of energy coupled into the
windings 48’ and 50’ decreases as the assembly 44’ is
moved from the deflection yoke. Thus, the assembly 44’
should be located where the maximum amount of energy
is ‘coupled into it, while bearing in mind the fact that
that location of assembly 44’ also determines, at least in
part, the location of the effective center of deflection.
Stiil another use to which the apparatus of Figure 4
may be put is that of eliminating “ringing” which may
occur in the deflection yoke 32 as a result of a high fre-
uency resonance. Such ringing, which manifests itself
in “velocity modulation” of the scanning beam intensity,
may be eliminated by funing the series L-C circuits to
the ringing frequency and orienting the center line 527
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in a direction perpendicular to that deflection direction
which contains the unwanted ringing component.

A second form of ringing which the apparatus of Fig-
ure 4 may be used to eliminate is that which results in
the displacement of the electron beam from its normal
direction. of deflection. While the exact cause of this
latter type of ringing is not known exactly, it may, for
example, be due to the production of ringing in only a
part of one of the deflection windings of the yoke, so
that an unbalanced effect is produced. This form of
ringing may be eliminated by tuning the series L-C cir-
cuits to the ringing frequency and by adjusting the rota-
tional position of the device (i. e. orienting its center line
52') so that flux from both the horizontal and vertical
deflection windings of the yoke is coupled into the wind-
ings 48" and 50

While the invention has been described in accordance
with certain specific structures such as the annular core
of high permeability material having-a single pair of
windings thereon, additional modifications within the
scope of the invention will also suggest themselves to
those skilled in the art. For example, a core of that type
may be wound with two pairs of coils, the coils of each
pair being separated by a center line which is perpendic-
ular to the center line separating the coils of the other
pair. With a variable resistor in series with each coil,
it will be appreciated that there may be obtained inde-
pendent control of the amplitude and center of deflec-
tion in both of the directions of deflection. Another
change which may be made within the scope of the inven-
tion relates to the shape of tHe core which may assume
a variety of shapes in addition to the ring form, such, for
example, as rectangular or other polygon forms.

Having thus described our invention, what we claim
as new and desire to secure by Letters Patent is:

1. An adjunct for a cathode ray tube having a target,
means for directing an electron beam along the longi-
tudinal axis of such tube toward said target and electro-
magnetic means for deflecting such electron beam trans-
versely of said target, said adjunct comprising: a con-
tinzous core member adapted to surround such tube and
reside in a plane substantially normal to such axis; a first
conductor wound about said core; a second conductor
wound about said core but spaced from said first con-
ductor on said core; means including a circuit element
connecting the ends of said first conductor; and means
including a circuit element connecting the ends of said
second conductor, said first and second conductors form-
ing electrically and physically separate coils.

2. An adjunct for a cathode ray tube having a target,
means for directing an electron beam along the longi-
tudinal axis of such tube toward said target and electro-
magnetic means for deflecting such electron beam frans-
versely of said target, said adjunct comprising: a con-
tinuous core member adapted to surround such tube and
reside in a plane substantially normal to such axis; a first
conductor wound about said core; a second conductor
wound about said core but spaced from said first con-
ductor on said core; means including a resistive element
connecting the ends of said first conductor; and means
including a resistive element connecting the ends of said
second conductor.

3. An adjunct for a cathode ray tube having a target,
means for directing an electron beam along the longi-
tudinal axis of such tube toward said target and electro-
magnetic means for deflecting such electron beam trans-
versely of said target, said adjunct comprising: a con-
tinnous core member adapted to surround such tube and
reside in a plane substantially normal to such axis and
between such deflecting means and such beam-directing
means; a first conductor wound about said core; a second
conductor wound about said core but spaced in its entirety
from said first conductor on said core; means including a
circuit element connecting the ends of said first conductor
to form a series circuit with said conductor; and means .
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including a circuit element connecting the ends of said
second conductor to form a second series circuit electri-
cally separate from said first circuit.

4. An adjunct for a cathode ray tube having a target,
means for directing an electron beam along the longi-
tudinal axis of such tube toward said target and electro-
magnetic means for deflecting such elsctron beam trans-
versely of said target, said adjunct comvprising: a con-
tinuous core member of high permeability material
adapted to surround such tube and reside in a plane sub-
stantially normal to such axis; a first conductor wound
about said core; a second conductor wound about said
core but spaced as & unit from said first conductor on
said core; means inciuding a circuit element connecting
the ends of said first conductor; and means including a
circuit element connecting the ends of said second con-
ductor, said first and second conductors forming, together
with said circuit elements, respectively distinct electrical
circuits.

5. An adjunct for a cathede ray tube having a target,
means for directing an electron beam along the longi-
tudinal axis of such tube toward said target and electro-
magnetic means for deflecting such electron beam trans-
versely of said target, said adjunct comprising: a con-
tinuous annular core member adapted to surround such
tube and reside in a plane substantially normal to such
axis; a first conductor wound about said core and con-
fined to half of s2id core; a second conductor wound about
the other half of said core so that said second conductor
is spaced as a unit from said first conductor on said core;
means including a capacitive element connecting the ends
of said first conductor anmular; and means including a
second capacitive element connecting the ends of said
second conductor annular.

6. The invention as defined by claim 2 wherein each of
said resistive elements is variable from substantially zero
to a maximum value.

7. Deflection controlling apparatus for association with
a cathode ray tube having a target, means for directing an
electron beam along the longitudinal axis of such tube
toward such target, and electromagnetic means for deflect-
ing such electron beam in two mutually perpendicular
directions, which apparatus comprises: a continuous core
member of high magnetic permeability having a central
aperture for receiving such tube such that said core resides
in a plane substantially perpendicular to such longitudinal
axis; a first conductor wound around said core member
to form a first coil; a second conductor wound around
said core to form a second coil; said first and second
coils being separated from each other by a reference line;
means including a circuit impedance element for connect-
ing the ends of said first conductor; and means including
a second circuit impedance element for comnecting the
ends of said second conductor, said core and coils being
rotatable in said plane about such axis.

8. Deflection controlling apparatus for a kinescope hav-
ing a target, means for directing a plurality of spaced
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electron beams along the lengitudinal axis of such tube
toward such target and electromagnetic means between
such target and such last-named means for deflecting such
beams in two mutually perpendicular directions, whereby
each beam is caused to scan a raster on such target, and
means for causing each of such beams to strike only
selected areas of such target, said apparatus comprising:
a continucus core member of high permeability material
adapted to surround such longitudinal axis and to reside
in a plane substantially normal to such axis between such
beam-directing means and such deflection means; a first
conductor wound on said core to form a coil; a second
conductor wound on said core to form a second coil, said
first and second coils being separated from each other by
a reference line transversely of said core and in its plane;
means including an impedance element for connecting the
ends of said first conductor to each other; means includ-
ing a second impedance element for connecting the ends
of said second conductor to each other; said core and coils
being rotatable about such longitudinal axis in such
manner as to permit said reference line to assume sub-
stantially any angle with respect to either of such mutually
perpendicular directions of deflection.

9. In combination with a kinescope having a target,
means for directing a plurality of spaced electron beams
along the longitudinal axis of said tube toward such target
and electromagnetic means between said target and said
last-named means for deflecting said beams in two mu-
tually perpendicular directions, whereby each beam is
caused to scan a raster on said target, and means for
causing each of said beams to strike only selected areas
of said target, apparatus comprising: a continuous core
member of high permeability material adapted to surround
said longitudinal axis and to reside in a plane substantially
normal to said axis between said beam-directing means
and said deflection means; a first conductor wound on
said core to form a coil; a second conductor wound on
said core to form a second coil, said first and second coils
being separated from each other by a reference line trans-
versely of said core and in its plane; impedance means
for comnecting the ends of said first conductor to cach
other; impedance means for connecting the ends of said
second conductor to each other; said core and coils being
rotatable about said lengitudinal axis in such manner as
to permit said reference line to assume substantially any
angle with respect to either of said mutually perpendicular
directions of deflection.
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