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This inventions relates in general to cathode 
ray tube image systems, and more particularly 
to novel means for decreasing television picture 
distortion. while substantially "simplifying; aSS0 
ciated circuit design problems. 
In electronic television transmission and re 

ception, as: is well known, a cathode: ray tube is 
used for image presentation. The cathode: ray 
tube includes, within an envelope, an electron. 
gun: for generating and 'impinging an electron 

13. Claims. (C. 250-157). 

10 
beam, upon a fluorescent: screenito: provide a . 
luminous point. Deflection means, associated 
with the cathode ray tube are utilized to sweep 
the electron bean so that: the luminous point 
on the screen traces: a substantially rectangular 
raster of horizontal lines. Simultaneously, the 

5 

electron: beamis intensity modulated. With a wide0. 
signal. representing the instantaneous lights and 
shades, of the transmitted picture; whereby the 
combined sweep and intensity innodulation, pro 
vide the final image: upon the fluorescent screen. 

Electrostatic and electromagnetic, deflection 
systems for cathode ray tubes" are both in wide 

20 

use in television, receivers, and each has its ad 
Wantages and problems. As the present invention 
has particular advantage when associated with 
Inagnetic receiver deflection means, a brief dis 
cussion of the general features thereofist given in 
the following. - - , , , 

For magnetic defection, a yokehaving 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 
fields which vary in a “saw-tooth' manner with 
respect to time and which are related in 
frequency. . . . . . . . 

In present day commercial practice the horizon 
taland vertical sweep frequencies are 15,750 and 
60 cycles per second respectively, for interlaced 
scanning 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 4 
has a 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 voltage wave-form 
which must be applied is complex in nature and 
particular care must be taken in deflection gen 
erator design. 
The power requirements 

tion generator are a function of the deflection 
circuit resistance and the magnitude of the cur 
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of a magnetic deflec 
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rent required 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 
eaceS. 
A deviation from linearity in the saw-tooth 

of current ordinarily results: in a corresponding 
deviation in the linearity of the image:reproduced. 
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, throughout the trace 
period from an initial maximum. This is rep 
resentative of the usual case. When energized 
by a non-linear saw-tooth signal of this, type, 
the cathode-ray tube image exhibits: a distortion 
characterized by initial expansion and final com 
preSSion, i. e., by an expansion at one side thereof 
and a compression 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 a 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. 

Tirearization 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. 

If a low impedance 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 plate resistance. 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 
tube utilizing non-linear deflection means. 
Another object of this invention is to provide 

a cathode ray image system with fixed magnetic 
means for minimizing image distortion resulting 
from a non-linear sweep. - 
A further object of this invention is to provide 

means; for establishing a corrective 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 invention is to 

compensate for inage 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 inven 

tion will now become apparent from the following 
specification taken in connection with the ac 
companying dra Wings in Which: 
Figure 1 is a top view of a Cathode ray tube 

showing various components thereof as used in an 
image SySten; 

Figure 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 Figure1 and illustrates 
a distorted in age thereon, 

Figure 4 is a front View of one embodiment of a 
magnetic compensation System; 

Figure 5 is a front view of another embodiment 
of a magnetic compensation System; and 

Figure 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. Cathode ray tube 

comprises a glass envelope having a face 2, 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 3, is an electron gun. A which 
When suitably energized from a conventional 
power source (not shown) provides an electron 
beam 5 focused to a sharply defined point 6 on 
fluorescent screen 2. 
The luminous intensity of the point of impact 

6 upon fluorescent screen 2 is controlled by in 
tensity modulating electron beam 5 from a video 
signal source suitably connected to electrongun 
f4. The particular nature of the video signal is 
not important to an underStanding of the present 
invention. - . . . 

A magnetic deflection yoke, Schematically rep 
resented at 2 in Figure 1, is disposed about the 
neck of the cathode ray tube between the elec 
tron gun 4 and fluorescent screen 2. This de 
flection yoke comprises a pair of coils having 
orthogonally oriented axes, which coils are ener 
gized from horizontal and vertical deflection gen 
erators 22 and 23 respectively. When thus ener 
gized, the electron beam. 5 is swept horizontally 
and vertically to produce a rectangular raster of 
light on screen 2 of cathode ray tube. . 

In Figure 2 there is illustrated a current-time 
wave-form 3 which is generally saw-tooth in 
shape and if of suitable frequency may be applied 
to the horizontal deflection coil of yoke 2 (Figure 
1). The saw-tooth of current 3 of Figure 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, progressively 
flattening the curve as shown. . . . . 

If a horizontal sweep current waveform as 
shown in Figure 2 is applied by deflection genera 

1) 

sweep current 3f. 

5 

4. 
tor 22 to cathode ray tube if (Figure 1), the lumi 
nous raster produced upon fluorescent screen 2 
will be characterized by a distortion which is illus 
trated in Figure 3. With reference to Figure 3, 
there is shown the fluorescent face f2 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 a plurality of horizontal luminous 
lines, such as line 33, which are formed by deflec 
tion of electron beam 5 under the influence of 

In Figure 3 the raster 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? 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 3 (Figure 2) were uni 

formly linear for the entire sweep cycle, then the 
individual lines 34 produced by the modulating 
pulses would be equally spaced across the face of 
the fluorescent screen. However, for a current 
wave-form 3, 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 too 
ward the right. If instead of a pulsed video sig 
nal, conventional television picture signals Were 
employed, the picture on screen 2 would exhibit 
a progressive compression from left to right as 
VieWedin Figure 3. 

In accordance with the principles of the present 
invention, linearization of the image is obtained 
without change in the deflection generators, 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 2 f and the fuorescent screen, 
which means are capable of introducing a prede 
termined deflection to the electron beam 6 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 4 are 

shown positioned about the neck of tube , 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 
nents thereof will be discussed. In order to 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 described in connection with 
Figure 1. The electron beam of the tube is sche 
matically shown by broken line 5 directed toward 
the tube fluorescent screen, Magnets 42. and 43 
comprise rectangular magnetic cores 44 and 45 
respectively about which are wound field coils 
46 and 47, energized from suitable direct current 
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sources to establish the petities sho 
at soft-irofit pole-pieces 552,53 aids; 
ing from: therhagrets as showii. role pieces. 
55;inclusive, ray be attachettes their respect 
tive magnetic cores; 44, and 45: irijany, suitable s 
manner. The supports: for magnetic, structures 
62 and: 43 haves not 'beer, sicWr, but may com 
prise suitable:non-magnetics elements. 

Iri. Figure 4, arrowheads 64 and: 62 illustrate 
the direction of the "magnetic field established 
when coils: 463 and 4Fs are3erergized. The field 
strength is adjusted by altering the currents in 
coils, 46; and 47 while field distribution is varied 
by altering the position of the magnetic strue 
tures 42 and 43: The field distribution should be 
so adjusted as toylie: a maximum at the outer 
edges of the picture; diminishing to zero, or to a 
minimum, near the: center of the picture; The 
deviation of electron beam 5; as it is swept. 
through this field varies: continuously, being a 20 
maximum at the right-and-left-hand-edges of the 
picture and minimum near the center, so that 
linearization-of-the-spacing between-vertical-lines 
34 as shown in theraster-32 of Figure 3 is obtained 
The magnetic field is normal-to-the-axis, of tube 
and varies in intensity in a horizontal-line 

normal to the-electron beam 5. A sufficient de 
gree of linearization, for certain-commercial pur 
poses, may sometimes-be accomplished through 
the use of only one of the magnets 42-43 shown 
in Figure 4. . . . . . it. X. - . . . s 
-By suitably altering the strength of the cur 

rents in coils 46 and 47, any degree of compensa 
tion may be obtained and if desired for any rea 
son the distortion shown in Figure 3 may be re 
versed; that is, the lines. 34 may be crowded at the left, and expanded at the right. In picture 

o 
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systems, this of course is of no utility. 
cores 4 and 45 may be replaced by permanent 
magnets having the required strength, in which 
case the required compensation may be obtained 
wholly without the expenditure of power. 

40 

y tubé are a pair of 
and 7.2 each have 
sectioni. The cen 

ire wound with 
ing a uniform trian 
tér sections of me 
coils 73 and 74 ré i are energized 
from suitable power (not shown) for 
establishing the magnetic polarities shown. 
The magnetic field established by magnets 

and 72 extends between the triangular pole pi 
through the neck of cathóder 

rinal to the axis there no 
: ; - w ux density is essent 

r' area corresponding 
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imparted to 
which deviatio 
the beam traces throu 
it is evident that whe to position f3, the in 
resultant beam de 
position 5'. I this inarie, 
the strength of the 
c6thei tion? 

he field in Figure 6 
the beam fs, is deflected 

of the field and the 
by a vari is fields of magnets and f2, 70 

iany forms 6f sweep distortion 
5referably dis. 

: it. 

6 
so that distortion in the vertical directioni of the 
SWeep is precluded. The mieans for supporting 
Sofirohpieces 76 and 7 and magnets 7 and .72 
in the positions shown have been omitted to 
clarity: 

For simplicity of design and to reduce the sys 
ten power requirements, coils 73 and 74 may be 
dispensed. With and permanent magnets and pole. 
pieces of suitable form employed. In this:manner. 
as inexpensive nor-linear SWeep may be used: to: 
otain a distortionless image. As mentioned in. 
connection with the embodiment of Figure. 4, the 
magnetic fields of magnets Ti and 2 of Figures 
5 and 6 may be adjusted so that the distortion 
shewn in Figure 3 is overcompensated and the 
cona pression and expansion are on sides opposite, 
those shown. This indicates that a wide range 
of distortion may be compensated, although Over 
coalpensation itself is of no utility in television, 
unless - certain effects are desired. 
The magnetic systems of Figures 4 through 6. 

inclusive 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 shown, 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 
distorted. One such distortion, known as shear, 
resilts in the upper and lower boundaries of the 
raster...8- and 82 respectively, in Figure 3, shifting. 
so that they are no longer parallel to each other. 
Such shear may be compensated by suitably de 
signed defection yokes, but ordinarily this shear 
is negligible and need not be compensated. 

: In distortion of another form, the sides of the 
raster, 83 and 33 in Figure 3, exhibit considerable 
clarvature. Such curvature when significant may 
be cotiapensated in various ways, for example by. 
feeding a suitable sinusoidally or parabolically 
Wairying: Voltage, readily obtained in a television 

5 circuit, to the cathode ray tube centering coils 
(not shown in the drawings) in proper phase, 

In summary, the foregoing disclosure teaches 
an: image system construction wherein the time 
rate of displacement of a fluorescent spot in a 
cathode-ray tube may be altered from the time 
rate of change of a defection current. A linear 
sweep may be produced by utilizing a non-linear 
sweep current and a fixed compensating magnetic 
field; 

Et, Will be understood that compensation of the 
type described above may be utilized in connec 
tion with cathode ray tubes other than those in 
television systems, and with other than magnetic 
defection. 
This; since various modifications and exten 

Sions of the principles of the present invention 
may become evident to those skilled in the art, it 
is préferred that the spirit and scope of this in 
vention be defined solely by the appended claimis. 

I claim: 
1. In an image system, a cathode ray tube hav 

ing means for generating a luminous spot, means 
for applying a sweep signal to said cathode ray 
tube for deflecting said luminous spot, said sweep 
signal having a substantially non-linear time 
variation, and an adjustable magnetic means for 
establishing a constant magnetic field through 
said cathode ray tube, the orientation and con figuration of said magnetic field being arranged the fiefsveietise 75 whereby in combination with said sweepsigia 
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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 spot, 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 
gized 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, 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 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, said magnetic 
field being substantially normal to the axis of said 
cathode ray tube and to the direction of deflection 
of said 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 magnetic field through said cathode 
ray tube between said deflecting means and said 
fluorescent screen, said magnetic field being sub 
stantially noriinal to the axis of said cathode ray 
tube, and to the direction of deflection of said 
luminous 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 tirne, 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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8 
7. A cathode ray tube sweep. System compris 

ing in combination a SWeep signal generator, the 
Output 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. . . 

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 time 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 said tube and vary 
ing in intensity along an axis normal to said 
field and extending through said tube axis. 

9. 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 time 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 varying in intensity along 
an axis normal to said field and extending 
through said tube axis, said magnetic member 
including arcuate pole pieces disposed about 
said cathode ray tube and means for magnetizing 
said pole pieces. 

10. 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 
member having pole pieces extending 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 substantially, linearize said electron 
beam sweep. . . . . . . . . . - - - 

11. 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 electronbeam 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 men 
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 
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 
to 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 bean 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 defection 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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1. 
normal to the axis thereof and normal to the 
direction 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 
to 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 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 trianguiar CrOSS 
sectional area, and means for substantially elim 
inating magnetic field components within said 
cathode ray tube parallel 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 a predetermined time varia 
tion for causing notion of Said uninous Spot, 
Said notion 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 field distribution 
and to Vary the field strength. 
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