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O 13 Clalms

This' invention: relates in: general‘.to ca;thode
ray tube. image systems, and more-particularly
to: nmovel, means for decreasing‘television. picture
distortion:. while: substantially: snnphfymg asso-
ciated: circuit design:problems.

In:electronic: teleyision: transmission and re=
ception, as:-is: well: known; o -cathode: ray fube: is
used: for image presentation: The . cathode: ray
tube: inctudes, within: an: envelope; ‘an: electron
gun: for generating and/impinging: ‘an: electron
beam uponr a. fluorescent: screen:' to: provide a
luminous point. - Deflection : means' associated
with the: cathode ray: tube: are utilized to:sweep
the: electron Yeam so: that the: luminous: point
‘on the screen: traces: a-substantially rectangular
raster of horizontal lines. Simultaneously, the

(CL 250—157).
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electron: Beam:is-intensity modulated: with-a; video

signal:representing-the-instantaneous lights.and
shades.of 'the: transmitted: picture; whereby the
combined sweep ang - intensity : modulation: pro-
vide the final image: upon'the:fuorescent Screen.

Electrostatic: and: electromagnetic -deflection
systems for eathode ray: tubes are both:in wide
use- in television' receivers; and ‘each: has: its ad-
vantages: and problems: ~As:the present invention
has: particular advantage :when “associated .with
magnetic: receiver deflection: means; a- brief dis-
eussion: of ‘the general: features thereoﬁ 1sr gwen in
the: following.

Por magnetic deflection; ar yoke: havmg two sets
of orthogonally disposed coils is positioned around
the neck of the.cathode ray tube between -the
electron gun and the fluorescent screen. : In order
to obtain a uniform rectangular raster, it'is re-

quired that these coils provide  two magnetic "3t

fields which vary in:a “saw=tooth” manner Wlth
respect: to time and whlch are related
frequency. !
In present day commercial’ pra.ctlce the horizon-
tal'and vertical sweep frequericies are 15,750 and
60 cycles per second respectively,: for® interlaced
seanning of 30 frames per second. ‘In color:tele-
vision, and high: definition” black-and-white tel-
evision still higher frequencies may be employed.

In order to obtain' a magnetic field which "#

has & saw-tooth time-variation; it is required that
the deflection ‘coil be energized with ‘a saw-tooth
of current. As'a deflection:coil includes resistive
and inductive components the Volta,ge wave-form

which must be  applied: is complex’ in‘nature’ and ’

particular care must be taken in deﬁectmn ‘gen-
erator design.

The power requirements of a magnetlc deﬂec-
tion: generator: are. & function ‘of the’ eflection
circuit resistance-and the ‘maghitude: of the:cur:=
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rentirequired: to-provide: the desired sweep: length.
In general,, the: power: capacity  of a deflection
generator must: be: fairly- high. while the. wave-
form: of” the output must be held to close tol-
erances. )

A deviationr from linearity: in the saw-tooth
of current ordinarily results: in a. corresponding
deviation:in the linearity of the:imageireproduced.
As a representative example; consider a.television

‘receiver wherein the horizontal sweep generator

provides an’output. current which increases ex-

‘ponentially- with: time; that is, the time rate of
‘change:of -current decreases. througliout the trace

period from an: initial: maximum. ' This. is rep-
When. energized
by a:non:linear saw~tooth. signal’ of this: type,
the- cathode ray tube image: exhibits g distortion
characterized by initial expansion: ang final com-
pression, i. e., by an expansion at one side thereof
and @& compressionr at' the: other side thereof;
hence equal time intervals are not represented

‘by-equal distances: across:the fluorescent screen.

In practical. television'systems, it is often diffi-
cult to:.obtain & linear saw-tooth current variation
of sufficient magnitude and power to provide a
sweep: for a: large: cathode ray tube, particularly

in: the case: of the- high frequency horizontal

sweep; . without' excessive circuit complication.
Thus; a high quality: sweep circuit may only be
obtained at considerable expense, and as a con-
sequence, many- systems: have image distortion: of
the type outlined above,

Linearization: of the sweep current to obtain
a-satisfactory image within commercial'tolerances
may be obtained by electronic means associated
with the sweep-circuit-and the deflection yoke..

- Ifa:lowimpedance deflection yoke is-used, how-
ever; linearization by a special tube circuit shunt-
ing:the deflection coils is substantially impossible
because of the low yoke reactance in relation to
the tube plateresistance. A high impedance yoke

‘may be employed but the cost of a construction

of this type is very high.
The present. invention contemplates, and has
as.a.primary object, the provision. of means for

.compensating. an image system: whereby- a. uni-

form, linear image- is. obtained in a cathode ray

tubhe wtilizing: non-linear deflection means.
‘Another object of this invention is to provide

a: cathode: ray-image: system with fixed magnetic

‘mreans. for minimizing image: dlstortlon resulting

from a non-linear sweep.
A furthér object of this inventlon is to provide
means:for establishing a- correetive magnetic field
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through a cathode ray tube between the associated
deflection means and fluorescent screen.

A still further object of this invenfion is to
compensate for image distortion in cathode ray
picture systems through the use of permanent
magnets suitably disposed about the tube.

Another object of the present invention is to
provide means for eliminating television picture
distortion so that the image meets commercial
standards without the requirement of complex
and expensive circuits.

These and other objects of the present 1nven— .

tion will now become apparent from the following
specification taken in connection w1th the ac-
companying drawings in which:

Figure 1 is a top view of a cathode ray tube
showing various components thereof as used in an
image system;

PFigure 2 is a graphical representation of a non-
linear saw-tooth wave-form which may be ap-
plied to the- horizontal deflection circuit of the
cathode ray tube shown in Figure 1;°

Figure 3 is a front view of the fluorescent screen
of the cathode ray tube of Figure 1.and illustrates
a distorted image thereon;

Pigure 4 is a front view of one embodiment of a
magnetic compensation system;

Figure 5 is a front view of another emhbodiment
of a magnetic compensation system; and

PFigure 6 is a top cross-sectional view of the
magnetic system shown in Figure 5.

With reference now to the drawings, and more

particularly Figure 1, there is shown the essential
components of a television or like image system
utilizing a cathode ray tube 4. Cathode ray tube
{ | comprises & glass envelope having a face 12, the
inside of which is coated with a phosphor capable
of generating light upon the impact of an electron
beam,

Within the neck of cathode ray tube If, and
above tube base 13, is an electron gun. {4 which
when suitably energized from a.‘conventional
power source (not shown) provides an :electron
beam 15 focused to a sharply deﬁned point 16 on
fluorescent screen 12.

The luminous intensity of the point of impact
16 upon fluorescent screen 2 is controlled by in-
tensity modulating electron heam {5 from a video
signal source 17 suitably connected to electron gun
14. The particular nature of the video signal is
not important to-an understandmg of the: present
invention.

A magnetic deflection yoke schematically rep-
resented at 21 in Figure 1, is disposed about the
neck of the cathode ray tube- i ! between the elec-
tron gun 14 and fluorescent screen (2. This de-
flection yoke comprises a pair of -coils having
orthogonally oriented axXes, which ‘coils are ener-
gized from horizontal and vertical deflection gen=
erators 22 and 23 respectively. When thus ener-
gized, the electron beam. i§ is swept horizontally
and vertically to produce a rectangular raster of
light on screen {2 of cathode ray tube. .. .

In PFigure 2 there is illustrated a current-time
wave-form 31 which is generally saw-tooth in
shape and if of suitable frequency may be applied
t0 the horizontal deflection coil of yoke 21 (Figure
1). The saw-tooth of current 31 of Pigure 2 illus-
trates a common distortion encountered in tele-
vision horizontal deflection generators. -Here the
current rise is exponential so that the time rate of
current rise diminishes with time, progresmvely
flattening the curve as shown:

If a horizontal sweep current wave ~form as
shown-in Figure 2 is applied by deflection genera~

'sweep current 31.

15

tor 22 to cathode ray tube {1 (Figure 1), the lumi~
nous raster produced upon fluorescent screen 12
will be characterized by a distortion which is illus-
trated in Figure 3. With reference to Figure 3,
there is shown the fluorescent face 12 of cathode
ray tube [ and a representative image raster 32 of
substantially rectangular form as is conventional
in commercial television practice. The raster 32
is composed of g plurality of horizental luminous
lines, such as line 33, which are formed by deflec-
tion of electron beam !5 under the influence of
In Figure 3 the rasfer 32 has
been divided by a plurality of vertical lines 34
which represent equal sweep time intervals by the
spacing therebetween. ~ A grid of vertical lines 34
may be formed upon screen {2 if the video signal
source IT of Figure 1 provides a succession of
sharp pulses equally spaced in time, the number

"~ of pulses occurring during each horizontal sweep
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cycle being a fixed, predetermined number,

“If ‘the sweep current 31 (Figure 2) were uni-
formly linear for the entire sweep cycle, then the
individual lines 348 produced by the modulating
pulses would be equally spaced across the face of
the fluorescent screen. However, for a current
wave-form 3f, as shown, as the time rate of
change of current falls off, the time rate of change
of displacement correspondingly falls off, so that
a series of pulses as mentioned above produce a
grid of vertical lines 34 as shown in Figure 3,
wherein the lines are progressively crowded to-
ward the right. If instead of a pulsed video sig-
nal, conventional television picture signals were
employed, the picture on screen 12 would exhibit
a ‘progressive: compression from left to right as
viewed in Figure 3.

- Inaccordance with the principles of the present
invention, linearization of the image is obtained
without change in the deflection geneérators, and
without adjustment of the sweep current wave-
form 31. As is schematically indicated in Figure
1, compensation means 4{ are provided between
the deflection yoke 21 and the fluorescent screen,
which means are capable of introducing & prede-
termined deflection to the electron beam: 16 at
each point in its sweep pattern, whereby the com-
bined effect of the non-linear sweep and the com-
pensating means produce an over-all raster which
is well within commercial tolerances when con-
sidered from the standpoint of distortion.

Although the compensating means 4f .are
shown positioned about the neck of tube i{, it will
become apparent that these means may be posi-
tioned at any point between the electron gun and
the fluorescent screen.

Before considering specific embodiments of
sweep compensating means, the general require-
ments thereof will be discussed. In order io cor-
rect the distortion of the raster indicated in Fig-
ure 3, it'is necessary to contract the image hori-
zontally at the left and correspondingly expand
the image at the right. In Figure 4 there is illus-
trated means for accomplishing a correction of
this general nature through the use of a fixed
magnetic field, which may for simplicity of con-
struction throughout be established by permanent
magnets. As shown in Figure 4, a pair of mag-
nets 42 and 43 are disposed about the neck of
cathode ray tube 11 described in connection with
Figure 1. The electron beam of the tube is sche-
matlcally shown by broken line 15 directed toward
the tube fluorescent screen. Magnets 42- and 43
comprise rectangular magnetic cores 44 and 43
respectively about which are .wound field coils
46 and 47, energized from suitable direct. current
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SOUYcEy o’ establisﬁ e polatitiey sHowrison: arcu—
ate sofﬁlronfpole e4:51::5%;. 53 and 6l '
ifigx from- the' rhaghets: a8 showh: : Pole pieées
5184 inclusive, may besatta AERItE: thiir respecs
tive: maghetic corés 44 a &5: i any suitdble
nittiner: ~'The: supports: for: maghetie: structures
42" al¥d+43 hyve: not:been: showni but may com+
prise suitable non=niaghétic:elements.:

i Piguiés 4, -afrowheads 64 dnd’ 62 illustrate
fle: direction of the- mngretic: field: established:
when coils: 48 and: dre:etiergizedi: The: field
strength:isvadjusted by - altering: the cirrents®in
coils: 46vand: 4T while field-distribution: is varied
by altéring: the: position® ofi the magnetie strue-
tures 42-and: 43- The: field distribution:should: ‘be
so adjusted- ds: tor Be- g maximum: gt- the- outer
edges-of the:picture; diminishing:to:#ero;: or-to o
minimum; -neéar:the: center: of: the-pieture: The

deviation of- clectron beam: 15 as it is' swept

through this- field- varies continuously, being- ar
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maximum at-the right: and-left=hand: ‘edges of: the

picture: and -minimum: near the center; so that
linearization-of the- spacmg» ‘between- vertlcal lines
34 as shown:in-theraster-32 of Figure 3is obtained:

‘The magnetlc field-ist normslto theiaxis.of tube
Il gnd - varies in- mtensmy in-a- honzonta.} line
normal to the elecbron beam: 15: A sufficient de-
gree-of linearizatior, for certain: commercial pur-
poses, may; sometimes- be accomphshed through
the: use of only one of the magnets 42—43 shown
in, Flgure 4, .

-By. suitably alterlngx the strength of tie cur-
rents.in- coﬂs 46.and’ 41 anyi degree of compensa-
tion may, be obtained. and desxred for any. rea-
Figure 3 may" be re-
liries 34" may’ _e crowded at

son. the dlstortlon shown: in-
versed; that is, t

. Magnet
cores; 413 and. (5 may be repla.ced B 'permanent
maghets having the required sfrength”. i which
case the required. compensation may 13 obtamed
wholly w1thouﬁ h" ‘Pen re of power. .
Gther: possxble

tér sectlons:of 1me
coﬂs 13 and‘ 14

doﬂection yok
xmparted to _thé be A1

resultant bearn :

position 157, T LRIE Mmantier: By
the strength of the flelds of magnets 14 and’ 1sz
oM Bet i fany foffs of Svesp: distortmn

hori%htaifeompen@“ﬁﬁ@é‘f'tﬂéifead-aﬁbvemmbe
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so-theti distordich- i the vertical direction-of the
sweep is precluded. The means: for supporbidg
gofirirchrpieces 16: dand TT-and magnets 11 and:12
in: the’ positions: shown: have: been: omitted: ’ro

- clarity:.

For: 51mp11c1ty of design-and to reduce the SYS\-
tem: power requirements, coils 18 and 74 may be
dispehsed-with-and permanent magnets:and: pole:
pieces:of-stitable-form employed. In this:manner
amiinexpensive non-linear sweep may be used: to
obtain ai-distortionless-image. As mentioned: in.
connection-with the: embodiment of Figure 4; the
magnetic flelds of magnets Ti and 72- of Pigures
5 and 6 may be adjusted so that: the distortion
shewn in* Figure 3-is overcompensated: and the
compression and-expausion are-on sides- opposite:
those-shown. This indicates that a wide range
of distortion may be compensated; although over~
compensation: itself-is: of no- utility in-television,
unless- certain- effects are desired. :

“The -magnetic systems of Figures 4 through- 6
irrelusive- have been- shown disposed about the
tube-neck: From the standpoint of equipment
size; this is--advantageous. However, construc-
tion-of the compensating means need not: be lim-
ited to-those shewn, and may. be disposed wher-
ever convenient between the electron gun and the
fluorescent screen.

As~a result of linearization by the magnetic
means-shown- in-Figures-4; 5 and 6, the raster ap-
pearing on the tube face may become otherwise.
disterted.. One such-distortion, known as shear,
results. in the upper and lower boundaries of the
raster-81 and-82 respectively, in Figure 3, shifting
sg-that-they are-no longer parallel to each other.
Such: shear may be compensated by suitably de-
sigmedr deflection yokes, but-ordinarily this-shear
is negligible and need not be compensated.

+In- distortion- of another form, the sides of the
raster; 83 and. 84 in Figure 3, exhibit considerable
curvature. Such curvaiure when significant may
be- compensated in various ways, for example by
feeding a suitable sinusoidally or parabolically
varying:voltage; readily obtained in. a: television

(7 cireuit, to the cathode ray: tube centering coils

(not-stiewn-in the drawings) in proper phase.
In summary, the foregoing disclesure. teaches

an:-image system. construction wherein the time

rate: of displacement of a fluorescent spot in a

} eathode ray tube may be altered from the time

rate-of change of .a deflection current. A linear
sweep 'may-be produced: by utilizing a non-linear
sweep current and g fixed compensating magnetic

_ field:

- F will-be understood. that compensa.tlon of the
type “described above may be utilized in connec~
tion- with cathode ray tubes other than thoge in
television systems, and with other than magnetlc ‘

-deflection:

Thus;. since various modifications and extenz
sions of the principles ‘of the present invention:
nigy become evideént to those skilled in'the art, it
s préfetred that the spirit and scope of thig i<

_ vention be defined solely by the appended clalms

T claim:

~ 1. In an image system, a cathode ray tube Hav-
1ng means for generating a luminous-spot, medns
for’ applying a sweep signal to said cathode ray
tube for deflecting said luminous spot, said sWeep
signal Having a substantlally rion-linear time
variation, and an adjustable magnetic meéans for
establshmg a constant magnetic fisld through
said cathode rdy tube, the orientation and con=
figurdation of said magnetic field being -arrangéd

(i whereby' in' combination with said swéep sighial
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said field provides substantially linear deflection
of said luminous spot.

2. In an image system, a cathode ray tube, said
tube including means for generating an electron
beam, a fluorescent screen, means for impinging
said electron beam upon said screen for provid-
ing a luminous spotf, means for deflecting said
electron beam, said last mentioned means being
energized from a. non-linear deflecting signal
source, and means for linearizing the deflection
of said luminous spot comprising magnetic means
for establishing a constant magnetic field through
said cathode ray tube between said deflecting
means and said fluorescent screen.

3. In an image system, a cathode ray tube, said
tube including means for generating an electron
beam, a fluorescent screen, means for impinging
said electron beam upon said screen for providing
a luminous spot, means for deflecting said elec-
tron beam, said last mentioned means being ener-
glzed from & non-linear deflecting signa1 source,
and means for linearizing the deflection of said
luminous spot comprising magnetic means for
establishing a constant magnetic field through
said cathode ray tube between said deflecting
means and said fluorescent screen, said magnetic
field being substantially normal to the axis of said
cathode ray tube and of variable intensity in a
direction normal thereto, said magnetic field being
of a configuration to act on said electron beam in
combination with said deflecting means to pro-
vide substantially linear deflection of said beam.

4. In an image system, a cathode ray tube, said
tube including means for generating an electron

beam, a fluorescent screen, means for impinging:

said electron beam upon said screen for providing
a luminous spot, means for deflecting said elec-
tron beam, said last mentioned means being ener-
gized from a non-linear deflecting signa] source,
and means for linearizing the deflection of said
luminous -spot coraprising magnetic means for
establishing a constant magnetic field through
said cathode ray tube hetween said deflecting
means and said fluorescent screen, said magnetic
field being substantially normal to the axis of said
cathode ray tube and to the direction of deﬂectlon
of sa1d luminous spot.

5. In an image system, a cathode ray tube, said
tube including means for generating an electron
beam, a fluorescent screen, means for impinging
said electron beam upon said screen for providing
a luminous spot, means for deflecting said elec-
tron beam, said last mentioned means being ener-
gized from a non-linear deflecting signal source,
and means for linearizing the deflection of said
luminous spot comprising magnetic means for
establishing a rmagnetic field through said cathode
ray tube between said deflecting means and said

fluorescent screen, said magnetic field being sub--

stantially normal to the axis of said cathode ray
tube: and to the direction of deflection of said
Iuminous spot, said magnetic field being of sub-
stantially uniform density and of variable extent
axially of said tube.

6. A picture system comprising a cathode ray
tube having means for generating and deflect-
ing a luminous spot, said deflecting means being
energized from a deflection signal source, said
signal source having an output non-linear with
respect to time, and a constant compensation
means between.said deflecting means and said
luminous spot, whereby the deflection of said

luminous spot under the influence of said de-

flecting .means- and said compensation means is
substantially linear with. respect to. time.
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7. A -cathode ray tube sweep. system -compris~
ing in:combination a sweep signal generator, the
cutput signal of-said generator being saw-tooth
in form and having a non-linear time variation,
deflection' means” associated .with said cathode
ray tube and energized:by said: non-linear saw-
tooth signal, and magnetic means for establish-
ing a fixed magnetic field .of predetermined con-
figuration adjustable to vary the field distribu-
tion through said cathode ray tube whereby said
sweep. system is substantially  linearized. i

8. A cathode ray tube deflection system com-
prising in - combination -a deflection ‘yoke posi-
tioned about said cathode ray tube, a deflection
signal source - energizing  said deflection yoke,
said source providing ‘a saw-tooth deflection sig-
nal of non-linear timé variation, means for sub-
stantially compensating said non-linear deflec-
tion signal including an adjustable magnetic
member for establishing' a constant magnetic
field through ‘said cathode ray tube, said field
being normal to the axis of: sald tube and vary-
ing in intensity along an -axis normal to said
field and extendmg through said ‘tube axis,

9. A'cathode ray tibe deﬂe_ctmn system com-
prising in  combination a deflection yoke posi-
tioned about said cathode ray tube, a deflection
signal source energizing ‘said deflection yoke,
said ‘source providing-a saw-tooth deflection sig-
nal of non-linear timeé variation, means for sub-
stantially compensating said non- -linear deflec-
tion' signal including ‘a magnetic member for
establishing a magnetic field through said cath-
ode ray tube, said field being normal to the
axis of said tube and varyihg in intensity along
an axis' normal fo“said field and extending
through said’ tube axis, said magnetlc member
including - arcuate pole pieces’ disposed about
said cathode ray tube and means for magnetizing
said pole piecés. o

10. A cathode ray tube deflection system com-
prising in comblnatlon a deflection yoke -posi-
tioned about said’ cathode ray tube, a deflection
signal source energ1z1ng ‘said deflection yoke for
sweeping the €lectron beam of said cathode ray
tube, said source movxdmg a .saw- -tooth sweep
sxgnal of non-linear time variation, the sweep of
said tube electron beam’ under the. influénce of
said sweep signal. bﬂmg correspondmgly non-
linear, compensating means ‘associated with said
cathode ray tube for substantially .linearizing
said electron beam_ sweep, said compensating
means 1nclud1ng a. magnetxc member disposed
about said cathode ray tube, said magnetic
member having pole pieces extendmg therefrom
and embracing said cathode ray tube, said mag-
netic member and pole pieces providing.a mag-
netic field extending through said cathode ray
tube normal to the axis thereof and normal. to
the direction of sweep of said electron beam un-
der the influence of said sweep. signal, said mag-
netic field having an intensity variation parallel
to said. direction of sweep of said electron beam,
said electron beam being directed through said
magnetic field whereby the deviation of said
electron. beam in transit through said magnetic
field is varied in accordance with said intensity
variation, . said .intensity variation being ar-
ranged to substantlally 11near1ze said- electron
beam sweep. .

.11, A cathode ray tube deﬁectlon SYStem com-
prlsmg in combination a deﬂectmn yoke posi-
tioned-about said cathode.ray tube,.a deflection
signal source energizing said:deflection yoke for
sweeping the: electron.beam of-said.cathode ray
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tube, said source providing a saw-tooth sweep
signal of non-linear time variation, the sweep of
said tube electron beam under the influence of
said sweep signal being . correspondingly non-
linear, compensating means associated with said
cathode ray tube for substantially linearizing
said electron beam sweep; said compensating
means including a magnetic member disposed
about said cathode ray tube, said magnetic mem-
ber having pole pieces extending therefrom and
embracing said cathode ray ftube, said magnetic
member and pole pieces providing a magnetic
field extending through said cathode ray tube
normal to the axis thereof and normal to the di-
rection of sweep of said electron beam under the
influence of said sweep signal, said. magnetic
field being of substantially uniform density in a
plane through the axis of said tube and parallel
{0 said direction of said sweep, said field extend-
ing through an area of said plane of substantially
triangular configuration,  said electron beam
being swept through the area of said field, said
electron beam being deviated in traversing said
field, the extent of said deviation being a func-
tion of the extent of said electron beam path
through said area of said field, said triangular
field area being disposed and arranged whereby
said electron beam sweep is substantially lin-
earized in transit therethrough.

12, A cathode ray tube deflection system com-~
prising in combination a- deflection yoke posi-
tioned about said cathode ray tube, a deflection
signal source energizing said deflection yoke for
sweeping the electron beam of said cathode ray
tube, said source providing a saw-tooth sweep
signal of non-linear time variation, the sweep of
said tube electron beam under the influence of
said sweep signal being correspondingly non-
linear, compensating means associated with said
cathode ray tube for substantially linearizing
said electron beam sweep, said compensating
means including a magnetic member disposed
about said cathode ray tube, said magnetic mem-
ber having pole pieces extending therefrom and
embracing said cathode ray tube, said magnetic
member and pole pieces providing a magnetic
field extending through said cathode ray tube
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normal to the axis thereof and normal to the
direction of sweep of said electron beam under
the infiluence of said sweep signal, said magnetic
field being of substantially uniform density in a

* plane through the axis of said tube and parallel

to said direction of said sweep, said field exiend~
ing through an area of said plane of substantially
triangular configuration, said electron beam being
swept through the grea of said field, said electron
heam being deviated in. traversing said field, the
extent of said deviation being a function of the
extent of said electron beam path through said
area of said field, said triangular field area being
disposed and arranged whereby said electron
beam sweep is substantially linearized in transit
therethrough, said pole pieces of said magnetic
member being of substantially triangular cross-
sectional area, and means for substantially elim-
inating magnetic field c¢omponents within said
cathode ray tube paraliel to said direction of said
sweep.

13. In an image system, a cathode ray tube
having means for generating a luminous spot,
sweep means having g predetermined time varia-
tion for causing motion of said luminous spot,
said motion normally being non-linear with re-
spect to time and a correction magnetic means
acting directly in said deflected spot to effect
linearity of motion thereto, said magnetic means
being adjustable to vary the fleld distribution
and to vary the field strength.

CARLO V. BOCCIARELILL.
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